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Disclaimer

The information contained in this document is the property of Honeywell. The, following
information is to be used exclusively for the intended purpose. This document or its
contents may not be reproduced, published or made available to a third'party'in whole
or in part without the express permission of Elster GmbH.

All information and descriptions in this Operating Instructions have been compiled
after careful examination. Nevertheless, errors cannot be completely ‘excluded.
Honeywell therefore does not guarantee the completenéss\or correctness of the
content. The manual cannot be understood as a guarantee ofipreduct properties. It
also describes properties that are only available.as,an option.

Honeywell is in no case liable to third parties|for direct, special or consequential
damages. The information in this document is'subject to change without notice.

With regard to extended product liability, the,data and material properties listed may
only be regarded as guidelines and must always be checkediand,if necessary,
corrected on a case-by-caseg'basis. This is particularlytrue where safety aspects are
concerned.

Further support is available fromiyour local office ‘or representative. The address can
be found on the Internet orat, Honeywell.

The passing on and reproduction of this'manual or parts thereof is only permitted with
the writtén permission of Honeywell.

If the"preduct described herein is improperly handled, repaired or modified by
unauthorized persons or if Honeywell spare parts other than original spare parts are
used, the warranty will be,void:

This product may contain,or be derived from third party material, including software.
Third party material'may be subject to license terms, notices, restrictions and
obligations of the Licensor. The licenses, notices, restrictions and obligations, if any,
may be foundyin, the materials accompanying the Product, in the documents or files
containing the material of third parties, in a file called third_party_licenses on the
media containing the Product, or at www.honeywell.com/ps/thirdpartylicenses.

Copyright © 2017 Elster GmbH, D-55252 Mainz-Kastel. All rights reserved.
Dortmund, October 2017
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General Information 1

1 General Information

1.1 The enCore/enSuite Concept

enCore is the name of an Elster product platform foradvanced measure-
ment devices. All enCore devices are based on the same hardware
components and software concepts. Both thedardware and software of
enCore devices have a modular design; the configuration of the process
board equipment is variable, just like the arrangement of software
components. On one hand, the software components consist of basic
functionalities which are provided by the Basic System with itsiSystem
Function Blocks (abbreviated as:'SEBs)@and on the ‘other.hand it consists of
application-related functionalities which provide thé"various Application
Function Blocks (abbreviated as: AFBs). Owing,to this modular design
principle, each device canibe optimally adapted torindividual requirements.

The enCore £€1 belongs to the enCore Elow Computer device series (in
short: en€ore FC). This series comprises several different device types that
are used as industrial process computers for special tasks for measuring gas
and liquids. It'depends on the individual device type which functions a device
supperts in detail.

enSuite is the name of the PC software supporting all enCore devices along
with a number of other Elster devices. The enSuite software provides tools
for configuration, parameterization, diagnosis, software downloads and other
servicest

enCore FC1 Use in Legal Metrology Page 50f61



1 General Information

1.2 Honeywell (Elster GmbH) Contact Information

You can contact our sales and service department at:

Elster GmbH (manufacturer)
Steinern Stralle 19-21

55252 Mainz-Kastel/Germany é

Phone: +49 6134 605-0

Email: info@elster.com
Website: www.elster-instromet.com o

You can reach our Technical Assistance ‘ : A
Phone: +49 231 9371
Email: ElsterSupport@Honeywell.com 0

Website:  www,elst@Rinsi@met.com \o
02&)0&
§0

N\
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About this Technical Documentation 2

2 About this Technical Documentation

2.1 About the Documentation on Hand

This technical documentation is part of the enCore E€41 manual;it briefly
describes the properties of the enCore FC1 flow computer being relevant for
the use of the device in legal metrology.

It comprises the general device description, technical data, display.and
operation of the device as well as a brief description of basic functions and the
essential AFBs. The appendix containsthe EU type examination certificate
and other legally relevant documents.

Thus, the documentation©n hand is not only an intfeductory summary for all
users but also intended for all interested parties such as approval authorities
and notified bodies.

In the following, thesshort name ‘FC1’ isimostly used for the term ‘enCore
FC1'.

0 All safety informatiofi is‘éontained in the “Operating Instructions”
volume of the E€fymanual).

The documentation on hand (“Instructions for Use in Legal
Metrology*)ydoes not include any safety information.

o Please read the “Instructions for Use in Legal Metrology” and the
“Operating Instructions” volumes of the manual carefully and
completely before starting to work with the FC1, especially prior to
installation.

The manufacturer does not assume any liability for damage and
failures caused by disregard of the manual.
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About this Technical Documentation

2.2 The enCore FC1 Manual at a Glance

The FC1 manual has a modular structure; it is made up of several volumes.
Apart from the documentation on hand, all other single volumes of the
manual cover all devices of the enCore FC series; they are theréfore
independent of the device type.

The manual consists of the following volumes:

“Instructions for Use in Legal Metrology” (document on hand)
This volume describes the legally relevant funetions and properties of
the FC1 flow computer in brief.

“Operating Instructions”
This volume describes thefassembly,.installation, commissioning
and maintenance of the.enCore FC devices.

“Configuration of Device Software”

This volume describes parameterizing'the enCore FC devices with
the software,system enSuite, the software download and further
services.

“Basic System with SFBs”

This volume describes the basic system, which provides all basic
funetions of the device software. The basic system e.g. manages
the system resources, the 1/0O boards or the connection to other
devices via digital,protocols.

Functionality,of individual Application Function Blocks

Each volume describes the parameterization, function and
opération of an individual AFB. These volumes always describe the
fullrange of functions of the respective AFBs."

" Depending on the device type, some AFBs may not be available for this device

software.
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About this Technical Documentation

Delivery form of the individual manual volumes

The “Instructions for Use in Legal Metrology" (this v:
the "Operating Instructions" ([4]) are product co
supplied in printed form with the device. Thes
always be kept in the immediate vicinity o

accessible for the installation, operational, ce and
cleaning personnel.

You can download all other volume! anual in Ip at
from our Docuthek (www.de . . In additi
"Instructions for Use in Le Vietrology" and the " ting

Instructions" are al
documents are

re{The

enCore FC1
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General Legal Information

3 General Legal Information

3.1 Legally Relevant Information at the Devicediself

The device's type plate reveals the most important legal information at first
glance. The type plate may be divided in several parts; its exactappearance
depends on the Type examination certificate to be applied: Please refer to
the Appendix for official documents, if applicable.

The following table lists the legally relevant.information‘that can be foundiat

the device itself:

Information Location
CE mark and other legally required
markings (such as numberofithe

Type plate

EU-type examination certificate and
Identification of the Notified Body)

Identification of the,manufacturer

Manufacturer's identification mark,
printed on front panel

Serial number

Type plate

Year of manufacture

Type plate

ManufaCturer's address

Label or printed on front panel

Table, 1-"kegally relevant information at the FC1 front/rear panel

3.2 Additional Static Information

MPE at reference conditions
(including AD conversion)

0.5%

Extreme temperatures of the
environmental class

Ambient temperature range -10 °C
to +55 °C
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General Legal Information 3

Battery life time Not applicable (external power
source)

IP protection class 1P20

European standard EN 12405-1

Table 2: Additional static information

3.3 Additional Variable Information

Software versions and checksums An ihformation display canbe
evoked by activating the'&d Info
button in the'device's home display.
The information‘display contains a
Software status hyperlink leading
to,the software identification display
(please refer to Chapter 5.4.5 for
further information).

Base pressure and base Apart from the base pressure, all
temperature here mentioned settings are subject

to parameterization.
The base pressure is fixed
pb = 1.01325 bar, according to

Upperand lower limits 'of the
transmitters

Parameters for'gas meter error European standards.

correction curve . .
During runtime, all legally relevant

Pulséwalue parameters (including the para-

meters listed here) can be checked
at the device's display (displays for
fiscal parameters, please refer to

Compression factor calculation
algorithm

Gas properties Chapter 5.4.5).

Table 3: Additional variable information
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4 FC1: General Information

4 FC1: General Information

4.1 FCA1: General Device Description

The enCore FC1 flow computer is an electronic conversiondevice formeas-
uring and calculating the flow of natural gas or, in special applications, indus-
trial gas or gases with a fixed composition. Different.méasurement devices
are to be connected to the flow computer (gas meters, pressure transmitters,
temperature transmitters and, optionally, gas quality measurement devices).
Depending on the type of the individual measurement device, the FC1 pro-
vides different connection and interfacing options:

Device type Connection options

Gas meters e Pulse interface for turbine, rotary or other
pulse generating gas meters

e Serial interface for, Ultrasonic gas meters
(digital protocol)

s Interface for gas meters equipped with an
encoder index

Pressure transmitters | ¢  4...20 mA input

¢, HART protocol interface

Temperature » " Resistance input (Pt100)
transmitters e HART protocol interface
Gas quality e  Serial interface

measurementdevices | , | AN interface

Table 4: Connection of measurement devices
Number of streams/number of flow directions

Due to the expandable hardware and software concept, the maximum num-
ber of streams and flow directions is variable. It depends on the amount of
available device resources, the individual hardware settings and the soft-
ware configuration.
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FC1: General Information 4

European Standards

The FC1 flow computer supports the following European calculation
standards:

Value to be calculated Selectable calculation standards

Compressibility factors at e AGA8-92 DC (IS0 12218:2)
measurement and base « SGERG-881(ISO 12213-3)
conditions (Zm, Zb) 2 . AGA-NX19 mod

o AGA-NX19 mod BR.KOR3H
o [ AGA-NX19 GOST

e ©GOST30319-2

e, GOST 3031943

e IS0 6976/(fonZb)

e Zm/Zb=s constant

e Zm via compressibility factor table

Density, o . AGA8-92 DC
relative density ¢ ISO 6976

Heating values,

Wobbe indices 1806976

Table 5: Supported calculation standards
Parameterization

ThesEC 1 flow computer is configured by using the parameterization software
that is included in the enSuite software collection and runs on a PC or laptop
(Windows).

2 When selecting the calculation standard, the regulations of the EU type-examination
certificate must be observed.
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4 FC1: General Information

4.2 FC1: Hardware

The FC1 flow computer consists of a rack-mountable card cage with an
operation panel on the front side.

At the rear side, the compulsory CPU board additionally offers one network
LAN interface and two serial RS232/RS422/RS485 interfaces (EOM ports).
These interfaces are typically intended for the connection ofigas quality
measurement devices or other devices equipped with a pretocol interface.

Several different I/O boards can be mounted from the rear side. The FC1
device is available in two housing widths, i.eswith a housing width of /3 for
up to four process boards or a housing width of 1/2 for up to seven process
boards. The I/0 board configurationds’variable;/Table 6 shows an averview
of all available I/O boards.

In principle, all board types_can beimounted in angyslotyThere is a restriction
for MSER4 and ESER4boards only: In case of ‘@a@device with a housing
width of 1/3, only one, MSER4 or ESER4 board canibe mounted in slot 4.

A device with a housingywidthyof 1/2 can contain'up to two boards of MSER4
or ESER4 type (in slot 6/and slot 7).

ExMFE5 * Input board providing 3 NAMUR inputs for status, LF
or HF pulsesyor encoder index; 1 analog/HART input;
1 Pt100 input. All inputs are intrinsically safe.
Intended for the connection of gas meters (via pulses
oriencoder index), pressure transmitters (4 ... 20 mA
or HART), temperature transmitters (resistance input
or HART).

MFE7 * Input board providing 3 inputs (24 V DC) for status,
LF or HF pulses or encoder index; 2 analog/HART
inputs; 1 Pt100 input, 1 RS485 serial interface.
Intended for the connection of gas meters (via pulses
or encoder index), ultrasonic gas meters (RS485
serial interface), pressure transmitters (4 ... 20 mA or
HART), temperature transmitters (resistance input or
HART).
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FC1: General Information 4

MSER4 * Communication board providing 4 serial interfaces
(RS232/RS422/RS485). Typically intended for the
connection of gas quality measurement'devices or
ultrasonic gas meters.

ESER4 * Communication board providing, 3 serial interfaces
(RS232/RS422/RS485), typically intended for the
connection of gas qualityymeasurement devices,or
ultrasonic gas meters. Additionally there is one
network LAN interface:

MFAS8 * Output board providing 4 digital outputs for status, LF
pulses_or frequency; 4 analog outputs.

* for legally and non-legally relevant purposes

*%k

for non-legally relevant purposes@nly, non-interacting regarding the
legally relevant functionalities

Table 6: enCore /O boards

Please referito Chapter 7 for further technical details.

4 3 ),FC1: Software

4.3.1 The enCore Software Concept
The device software of each enCore product consists of:

e« aBasic System, containing several basic functionalities (SFBs)

and

e anumber of so-called Application Function Blocks (AFBs).

As the Basic System is responsible for all basic functionalities (such as I/O
interface connection, protocol interface connection), it is an integral part of
each device's software.

An AFB is a single application-driven functionality that can be added or
removed by parameterization. In principle, the device can use each AFB
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FC1: General Information

once, twice or more times, depending on the individual requirements.
Generally, the AFB configuration is limited by the device resources.

4.3.2 FC1: Legally Relevant Software (for Use in Legal rol
The Basic System with its basic functionalities is always legally r nt.

There are three types of AFBs that are legally relevant, na s
Quality AFB,the Flow Conversion AFB, and bl AFB:

The Gas Quality AFB calculates the conversion density arg
heating values by using pressure, tempera ality me
data, taking the selected calculation star the base condi@o be

applied into consideration.

<
The Flow Conversion AFB n escountersfor@ at base and

measurement conditions as well as ma nd en g the gas meter
measurement data and ults of the Gas (& . It performs the
The Table . Z A

gas meter correctio ounter administtati ue to error handling
1 irection swi

and — if applicable —
convers actor C sing aare @' rized compressibility factor table
depen pressure and t

O &
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FC1: General Information 4

4.3.3 FC1: Non-Legally Relevant AFBs

Additional non-legally relevant AFBs can be added without affecting the
legally relevant software.

Examples:

AFB Function

DSfG DSfG is a well-established digital protocol standard
in Germany for connecting gas measuringsdevices.>

The DSfGARB realizes a DSfG implementation for
enCore devices. That way, it is possible to retrieve
datadrom devices that are @xternally>connected to
thie enCore device via DSfG,protocol interface.

In particular, gas qualityymeasurement devices can
be connected vialDSfG for providing gas quality
measurements-as input values for the Gas
Quality AFBx

Additionallys’'some other DSfG specific features can
be used, for example:

e TheDSfG AFB can map the device-
internal Flow Conversions to DSfG entities
so that their data can be retrieved via DSfG
protocol.

e TheDSfG AFB can perform a data
logging acc. to DSfG standards, e.g. for
counters and measurements of the internal
Flow Conversions.

Postprocessing Generation of new event-oriented values derived

3 The DSfG specification is issued by DVGW Deutscher Verein des Gas- und
Wasserfachs (“DVGW-Arbeitsblatt” G 485, ,Technische Spezifikation fir DSfG-
Realisierungen, Gas-Information Nr. 7).
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4 FC1: General Information

from existing values (such as actual values,
differential values, averages, or drag indicator:

User archives Data logging

Modbus Modbus communication for a single Modb
communication line

Notification Sending of warning and ala
and TCP/IP protocol to a

Table 7: Examples for no

4.3.4 FC1: AFB Structure f m

addresses
. *
p|IcatI0§

The device software of a basic FC1 flo mputer, consi the Basic
System,oneFlow C i AFB and s Quality AFB. This

configuration imple ical “one stream,0 w direction”
application. 6

Conversion factol
Densi

AFB ¢ AFB
ow Convefsi Gas Quality

\

Gas quality data GQ
Gas meter data GM Pressure data p

\ Temperature data T

Basic System

Figure 1: Data flow for a basic “one stream, one flow direction” application
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FC1: General Information 4

For other applications, i.e. with more than one stream and/or more than one
flow direction, more AFBs of the Flow Conversion and Gas Quality type are
used.

General rules:

e OneFlow Conversion AFB is necessary fof each stream and for
each flow direction.

e OneGas Quality AFB is necessarydfor each,C'calculation working
with different measurement data (pressure/temperature and/ofigas
quality) or based on different calculationsrules (as to calculation
standards and/or base conditions).

The Flow Conversion andGas Quality AF Bsworking'with the same
measurement data are linked via parameterization™The parameterization
supports the grouping of AFBs in user-definedsstructures. This way, it is easy
to identify which AFEBs'belong together in,both, the parameterization user
interface and the device screen.

Examples, of typical applications:
1 stream, 2 flow directionsgligasiquality measurement

For a flow computer application with one stream and two flow directions (fd 1
and fd 2), there have to'bedwo sets of counters (one for each flow direction)
whereas the pressure, temperature and gas quality measurement has to be
performed only‘ence. This means that two Flow Conversion AFBs and
one Gas Quality AFB are necessary, provided that the same GQ
calculation'standards and the same base conditions are to be applied to
bath flow directions.
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4 FC1: General Information

AFB GQ

Y TN

GQ,p, T AFB FC AFB FC
fd 1 fd 2

GMdata
(incl. fd info)

Figure 2: Data flo

2 streams \C .
For a flow compute ion with two str@lwo Flow Conversion
AFBs and two@as Quality AFBs a@ ary.

Stream 2
AFB GQ

N\

C,p,H

K
Stream 1 Stream 2 gt%a?ﬁTz

AFB FC AFB FC

GMdata GMdata
Stream 1 Stream 2

Figure 3: Data flow for 2 streams, 1 flow direction each
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FC1: General Information 4

2 streams: the first one with 2 flow directions and 1 gas quality
measurement, the second one with 1 flow direction

Figure 4 shows a flow computer application handling two s
two flow directions (fd 1 and fd 2) and one with one flo
case, one block containing two Flow ConversionAFBs a ne Gas
Quality AFB and one block containing one Flow ion and one
Gas Quality AFB are needed.

That sums up to three Flow Conversio 0Gas Q
AFBs altogether — provided that for both flow ons of the f
the same GQ calculation standard e’n base cond to be
applied.
0
2
GQ
C,p,H
K
GQ,p, T
sGt%aF:T:] N Stream 2 Stream 2
AFB FC
GMdata
‘ml fd mfu) St?am 2

Basic System

Figure 4: Data flow for 2 streams (dual/single fd)
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4 FC1: General Information

4.3.5 FC1: AFB Structure for Special Applications

In a standard AFB composition as described in 4.3.4, the Gas Quali

AF B is responsible for providing the gas characteristics needed bysthe
Flow Conversion AFB. The Gas Quality AFB calculate
compressibility factors according to European standards for.natural S,
e.g. AGA8-92 DC or SGERG-88.

For special applications where industrial gas or ga i compositio

is measured, a Table Z AFB can be used instead s Quality
AFB.The Table Z AFB calculates the compressiE| tor Zm at o
measurement conditions (p, t) by using ility factor table.
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FC1: Operation for Legally Relevant Functionalities

5 FC1: Operation for Legally Relevant
Functionalities

5.1

SICNCRCESRCNS)

Operating Controls

Honeywell | enCore

Elster GmbH
Steinern Str. 19-21

55252 MAINZ-KASTEL ( :
GERMANY 1

e s s e =" —
Stream 1 Flow Conversion Fiscal displa IZE0REHE

& 000919773246.014 ¢
000094571762 .526 me
15.298350
256800 ‘msth

Figure 5: FC1 operating controls

Navigation keys

FEunction keys

Touch screen

Security switch (sealable)
Power LED

Status LED ®

USB port for PC connection

enCore FC1 Use in Legal Metrology
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5 FC1: Operation for Legally Relevant Functionalities

511 Keys

There are 2 function keys located directly below the touch screen. Pressing
one of these keys activates the corresponding display button that isfindi-
cated directly above.

The navigation buttons (up, down, left, right, enter) are intehded.for navi*
gation within the device software's menu as an alternative to anoperation
via the touch screen.

up
down
left
right

© SOO ©

enter

Figure 6: Navigation‘keys

5.1.2 TouchsScreen

All key operations cansalternatively pe‘executed from the touch screen. An
acoustie'signal indicates that an eperating action has taken place.

5(1.3“ »Security Switch

The, security switch is‘aysealable rotary switch, which is located on the front
panel. It is closed®y.turning it clockwise as far as it will go.

The securitysswitch'is part of the enCore user rights limitation concept.

A closed security switch prevents certain user actions that affect the legally
relevant functions of the device (e.g. modifications of legally relevant para-
meters or download of legally relevant software).

Note: There are legally relevant parameters that can be changed by a user
even if the security switch is closed. In that case, the action is recorded in
the Fiscal Audit Trail (cf. page 43).
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FC1: Operation for Legally Relevant Functionalities 5

Note: For devices used in legal metrology, official documents may exist
prescribing how the security switch has to be sealed. Please refer to the
Appendix, if applicable.

5.2 LEDs

There are two multicolor LEDs on the front panel, the Power EED and the
Status LED.

5.2.1 Power LED

LED status Meaning

Off Power off; no'USB.€onnection

Red Power off, USB connection detected
Green Poweron, no USB connection
Orange Power on, USB gonnection active

Table 8:Power LED

5.2.2 Status LED

This paragraph describesthe behavior of the status LED for devices used in
legal metrology (e:g. according to MID/EU-type examination certificate).

The status¢kED indicates whether an error affecting the legally relevant
functionalities, i.e. an alarm or a warning, is pending or has been pending.
An_alarmiis an error event affecting the legally relevant functionalities
severely; the calculation of the fiscal results is stopped.

In case of a warning, a minor error has occurred but the calculation of the
fiscal results is continued.
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FC1: Operation for Legally Relevant Functionalities

The status LED signals the error state as follows (in order of priority):

LED status

Meaning

Off

Power off

Green, flashing

A green flashing light appears during the startup phase
after a power failure.

Green, perma-
nently illuminated

The device's legally relevant functionalities are running
error-free, i.e. there are no pending or not accepted
alarms or warnings.

Red, flashing

An alarm is pending.

Yellow, flashing

A warning isgending.

Red, permanently

There is no pending,error. At least onealarm that has

illuminated already ended is not yet accepted.
Thewser has to accept sucherrors at the device before
the color of the status LED turns back to green.
Yellow, There is no pending,error. At least one warning that has
permanently already ended is not yet accepted.
illuminated The userhas\toaccept such errors at the device before

the color ofithe status LED turns back to green.

Table 9: Status LED

5.3 Display'and Navigation

5.3.1

Display Test

The enCore FC1 provides a display test functionality to check that the dis-
play functions correctly.

For starting the display test, you have to activate the ® button in the

device's home display at first. The information display is evoked. The display
test can be started by activating the Display test hyperlink. You quit the test
by pressing the back or &1 home key.
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FC1: Operation for Legally Relevant Functionalities 5

5.3.2 Different Types of Device Displays

The main purpose of a Fiscal display is the indication of legally‘relevant
results according to applicable standards.

For an FC1 flow computer, the Flow Conversion AFB provides a fiscal
display that shows the volume at base conditions (Vb)iin,a preferential way.
Additionally, some other important values are displayed.in the’regular way.

Main display is the name for a display of an AFB orBasic System fdnction-
ality, which includes a composition of the mostiimportant results©f that func-
tionality.

Where appropriate, there are further subordinate displays belonging to the
same AFB or functionality.

The basic display is the display that is invoked diréctly after starting the
device.

For an FC1 flow.computer, the fiscal display ofithe first Flow Conversion
AF B is chosen,asbasic display.

Home is a special display visualizingithe software structure of the individual
deyvice.

Single software parts (suchhas AFBs) and selected other functionalities that
have to be reachedseasilyx(e.g. clock settings, language switching) are
shown as icons. Theseicons are labeled with the name of the corresponding
functionality.

In case®fian AFB, the label shows the user-defined name for this AFB or, if
no user-defined name has been parameterized, the default name.

The parameterization supports the grouping of AFBs in user-defined struc-
tures. If an AFB has been assigned to a structuring folder in this way, the
name of the related folder appears as a hint when selecting the correspond-
ing button on the screen.
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5.3.3 Navigation via Touch Screen

General

There are two buttons at the lower edge of the touch screen. Dépending on
the actual context, they are mostly labeled with following icons:

back and [& home
or

back and E& basic display

Touching a button labeled [&1 (home) or 2 (basic display) invokesithe
corresponding display. The basic display can always be reached in at most
two steps — either by touching theduttons &and B consecutively or by
touching = solely, when directly available.

The button labeled (backhalways leads youto the display that has been
invoked most recently.

If the buttons are labeled (OK) and X (Cancel), a user action has been
carried out that requires confirmation, e'g. afcalendar time adjustment. User
actions can be accepted by (OK) or discarded by [X] (Cancel).

Navigation‘gptions in home 'display

Touching a folder in the ‘home display opens it and shows the AFBs being
included.

Touching the icons of the AFBs or other selected functionalities invokes the

corresponding¥fiscal or main displays.

Navigation options in other displays

Most displays show measurement results, status information or settings.

An underlined text element always represents a hyperlink, e.g. a reference
to another display showing further details. Actions are also marked as
hyperlinks in the FC1 display.
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By touching a hyperlink leading to another display, the corresponding display
is invoked automatically. By touching a hyperlink for an action, a.specific
functionality is carried out.

If a display contains more rows than can be shown at once, a yellow scroll
bar appears along the right edge of the display. You_.ean scroll the contents
of the display up or down by moving the finger over the display area.

5.3.4 Navigation via Keys

The buttons (labeled and @E or , respectively) at the lower edge
of the touch screen can be activated-alternatively by pressing the according
keys located directly below them.

The operating elements (hyperlinks)located in theupper part of the touch
screen can be selected by using the up/down/left/right keys and activated by
pressing the enter key.(please refer to Chapter 5:.1, Figure 6). The display
contents can be(scrolled by using the up/downkeys.

5.3.5 dndication of Physical Quantities: Symbols

If English has been chosen as device language, all symbols used for physi-
cal quantities are according t0,EN12405-1. Where necessary, the docu-
mentation at hand refers, to/these symbols as well.

After switching thie,device language setting to German (Deutsch) via the
corresponding button in the home display, the device replaces these sym-
bols by symbels that are commonly used in Germany. Localized symbols
may alse appear after switching to a language other than German.

5.4 Displays Showing Legally Relevant Data

5.4.1 Flow Conversion AFB

The Flow Conversion AFBs are responsible for generating the fiscal
counters. Each single Flow Conversion AFB administrates the counters
of a distinct stream and flow direction.

Each Flow Conversion AFB provides a so-called fiscal display wherein
the main counter for volume at base conditions is preferentially indicated.
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That means that the Vb counter is highlighted, marked with a preceding

special icon & and displayed using a larger font size (cf. Figure 7). q
# 000000003791.584 m

vm 000000002689.25

After starting the FC1 device, the basic display, i.e.
first Flow Conversion AFB, is invoked

navigate to the hom
display at first. Once in the home di ate the butt répresents
the Flow Conversion AFB i ed in. Forswi g back to

the basic display, you may either activ he corres FB button or

the button labeled .
In most FC1 displays; th re labels that @ed as hyperlinks.

Hyperlinks are displayed.i lor. Using these hyper-
Gsubordinate displays showing

al display of @
ting the fiscal display‘of
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©) &) ©)

Stream 1 Flow Conversion Fiscal displa

¥ 000000003978.738 me
000000002754 .828
3.409810

3 3

*
Figure 8: Flo sion: Fiscal displa: e)
AFB y 4 Q
Di e \

O
- oV

I -

®0e

erlink/ T e‘ splay Values shown in target display
ue
Vb Flow Conver- Cf. Table 11.
sion AFB (main
display)
Vm orVc* - -

4Vm is displayed here in case that no gas meter correction is parameterized. In case
that a gas meter correction is activated via parameterization, the corrected volume Vc
is shown instead.
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(@]

Gas Quality Cf. Table 12.

|D
3]

AFB (main

display) °

Flow rates QE Energy flow rat
QM Mass flow rate
Qb Base volu rat
Qc Corrected w

ow n's fiscal *

measurement@a e shown in
perlinkv

Figure 9 shows a typi X leofaF Qrsion main display; Table
11 lists the targe lays of the hyperlinks as well as the values and
measure ts incl . o

*

Table 10: Contents of th

The labels for all counters and additi
the Flow Conversion's mai ispI’are

5 If the Flow Conversion AFB is linked to a Table Z AFB instead of a Gas Quality AFB,
the link leads to the main display of the corresponding Table Z AFB, cf. 5.4.3.

5 1f no gas meter correction is parameterized, the flow rate Qm (uncorrected flow rate
at measurement conditions) is displayed instead of Qc. Within the target display, the
lines for Qc and the correction factor are omitted in that case.
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Stream 1 Flow Conversion
Hold function

000000086305.431 mo
000000065880 .196 kg
000000004222 .005 me
000000002826.172
000000002827 .761
3.409841

&) ©)

Main displa 14:19:29

Maintenance mod;

eflibk

d function

&

Targe ay

Values shown in target display

function

The Hold function display is up-
dated each time when the Hold
button is activated. On activation, a
snapshot is made of the most
important counters and measure-
ments. These held values are dis-
played together with the related
time stamp.

Maintenance

Maintenance

The maintenance mode is intended

mode for testing purposes; its activation
requires a user login.
In maintenance mode, a constant
value for the flow rate Qm can be
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entered via operation panel that

replaces the actual input value.
During maintenance mode,

nergy error ung
ass error

Base v ror counter
easurement
m ions, error counter
C he maintenance
ia display by resetting the

intenance mode to “off”. Mainte-

aance mode is stopped automati-
cally if the user is logged out. ”

4

e
e
u

b
Yo

E Energy E Energy main counter
L 4 Ee Energy error counter
Eu Energy unhaltable counter
HVol  Volume-based heating
value

HMass Mass-based heating value

7 In addition to activating the maintenance mode via the control panel described here,
a message input (parameterizable) can be used to trigger the maintenance mode. For
detailed information refer to [8] or the related online help topic in enSuite.
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=

Mass M Mass main counter

Me Mass error cou

Mu Mass unhal te
pb Base de

pm Density at surement

co
Vb Base volume Vb Bas main cou
e volume error r

Vc 8 Corrected volury blume main
count
ce Corri olume error

' Vc ected volume
\ unhaltable counter
Correction factor

° Original counter (optional)

Volume at measurement

conditions, main counter

Vme Volume at measurement
conditions, error counter

Vmu Volume at measurement
conditions, unhaltable
counter

Vm

8 The line for the corrected volume Vc is omitted in case that no gas meter correction
is parameterized.

9 Vo (original counter) is only available and shown in the display if the gas meter is
connected via Encoder index and the corresponding value is explicitly parameterized
for displaying in Flow Conversion AFB. The Vo counter repeats the original counter of
the gas meter that is transferred via digital Encoder protocol.
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Qc 1° Flow rates QE Energy flow rate

QM Mass flow rate

Qb Base volume flow r;

Qc Corrected volu ow
rate

Qm Flow rate
measurem ons

Cf C r

Table 11: Hyperlinks in Flow Conversion's

5.4.2 Gas Quality AFB ' 0
For most applications, the calculation of rsion fa*ﬂormed

by the Gas Quality AFB.Th rements used f culation are
indicated in the main display of the res AFB. As
shown in Table 10, this di e activate i he C conversion
factor hyperlink in th onversion A display).

of the Gas AF B can be invoked by

t are shown in the Gas Quality's
, too.

of a Gas Quality main display; Table 12
Ryperlinks as well as the values and

© Qc is replaced by Qm if no gas meter correction is parameterized.
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©) ) ©)

Stream 1 Gas Qualit Main displa

p 3.6525 bar
t 16.99 «
® 3.409820
rd 0.64196
HsV/ 37.08000

Gas components
Preprocessings

ome button

® butto o
® Display arb

Target display Values shown in target display

C Compressibility | p Pressure
Temperature
pb Pressure at base conditions
tb Temperature at base
conditions
C Conversion factor
Zm Compressibility factor at

measurement conditions
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Zb Compressibility factor at base
conditions

K K factor

Zb air  Compressibility factor of airat
base conditions (acc. to ISO
6976)

|ﬁ
o

Density

Measurements and calculated values
for density and relative 'density

T
<

S

Heating values

Heating valuesyand Wobbe indices

Q)

as
components

Gas
components

Gas composition (as far as available)

Preprocessings

Preprocessings

Display.for all preprocessing
operations (more details‘below)

Table 12: Gontents ¢f the Gas Quality's main display

Preprocessing display

A preprocessing operation defines a multi-level'substitution strategy for
measured input values,€.g. for pressure and temperature. An additional limit
monitoring.is optional.

Withinythe preprocessing display, the actual values of all levels for the
selected preprocessing are shown, including status information:

e The status A indicates that the respective level is causing a prepro-
cessing,alarm. The status W signalizes a preprocessing warning.

e The status in use indicates the level that is currently used as result.

e The acronyms with three letters (OOU, OOS, INT, OO0, OOC,
OLL, and OUL) denote the actual reason why a level cannot be

used.

Error status Meaning
[0]e]V] Out Of Use
00S Out Of Service
INT INiTialization
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000 Out Of Order

00oC Out Of Calculation

OLL Out of Lower Limit (alarm limit violation)
OUL Out of Upper Limit (alarm limit violati

Level 1 3.6525 bar inuse

@\(T)

Level 2 -
Level 3 -

Level 4 - '

Level 5 -

Level 6 - *
bar (4

Level 7 2.7000

of preprocessi e displayed

Dis area for all 1evel o7:
o., if avai ‘actual value/unit/status

Table Z AF

ase that the lation of the conversion factor is performed by the
le Z AF, ut measurements for C calculation as well as the
results ar ated in the main display of the responsible Table Z AFB.
n be activated by using the C hyperlink in the Flow Con-
Ve F B (fiscal and main display). Alternatively, the main display of

the le Z AFB can be invoked by using the corresponding button in the
home display as usual.

The Table Z's main display shows following values and measurements:
e pressurep
e temperature t
e conversion factor C

e Zm, compressibility factor at measurement conditions (p, t)
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e Zb, compressibility factor at base conditions (pb, tb)
e Kfactor

The Base conditions hyperlink leads to a display showing the basé con
tions (pb, tb) as well as optional constants for density or heatin

The Preprocessings hyperlink leads to a display for prepro era-
tions that can optionally be defined for pressure and er. (cf. 5.4.3).
5.4.4 Error List and Logbook o
The administration of events and errors is ti&lit provided m
Basic System. Its main display, the Erro an be evoked by act g

the button labeled Error List in th i display.
At first, the Error List display shows a ors, i.e. all ala@\d warnings

that are currently pending A ait"for ccept nve is a filter option
for displaying errors of «@ nction bIock@ function blocks that

14:40:41

Figure 12: Error List display (example)
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@ Filter selection
@ Accept all button
(3 Area for displaying errors (scrollable if more than 2 er
are contained in the error list)
@ Refresh button for refreshing the display &
() Link to Logbook display
® Link to preprocessing display (for errov y &
preprocessing operations only)
For each displayed error, the time@nd t@own at the left si Qdicate
when the error has become acti @ d time at.theqright indicate when
the error has ended (if appli ~Time and date awted in red for

d to indicate w@ \

By activating the b | d Accept all;all rs that have already
ended are acce at once. If a filtere s been chosen, the errors of
ered view are C nly. Accepted errors are

user login and/or an opened security

10:25:36

A 18-01-17 14:38:01 162
® Stream 1.Gas Quality.C calculation error @
A 18-01-17 14:38:01 161

Stream 1.Gas Quality.p failure

O

Figure 13: Logbook display (example)
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@ Filter selection (same as in error list display)

(@ Area for displaying errors (scrollable if more than 2 entries are
contained in the logbook)
(® Sequence number of logbook entry

If a logbook entry indicates that an error becomes active, itlis marked with an
upward arrow. An ending error is marked with a downward arrow. Ifithe error
is of alarm type, time and date are highlighted in red; yellow is used to indi-
cate a warning.

The logbook can contain up to 10000 recordsjif the logbook is full, the next
entry overwrites the oldest record.

5.4.5 Software ldentification/List of Fiscal Parameters

During runtime, an information display can be eveked by activating the
i button in the device'sthome) display.

The subordinate menu, Software status leads toya display showing the iden-
tification data oféall legally, and non-legally relevant software parts that are
included in the device. These identification,data consist of the name of the
respective software part, its vefsion number and the checksum.

A special software part is the approval file, which is contained within the
device’s software. The identifying abbreviation of the approval file is high-
lighted in red, if the aceess rights of the parameterization are not consistent
withthe approval file (cf. chapter 5.6).

The names of the software parts are designed as hyperlinks leading to dis-
plays thaticontain further information about the respective software part. For
the Basic System and all legally relevant AFBs, a list of all related fiscal
parameters can be evoked in these displays (via CRC param. secured
hyperlink). These displays enable the user to check all legally relevant set-
tings directly at the device.

For better identification, the checksums of all legally relevant software parts
are highlighted and marked with a special preceding icon &
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During operation, the actual checksums are calculated and compared with
the respective reference values. If a checksum is highlighted in red, the last

check has failed, i.e. a deviation has been detected. An alar! rated
in that case.
5.4.6 Fiscal Audit Trail

The fiscal audit trail is a log file for legal purposes. Th re legally re
parameters that can be changed even if t h is closed: In that

The fiscal audit trail can contain (ﬁtries. If the fis@A it trail is
full, no further entry can be writte urther legally rele change of
the parameterization is po e pening th&fswitch.

The fiscal audit trail can be de , provided tha ecurity switch is open

and an authorize is’ged in.

The display trQaudit trail can &ed as follows:
e Activate th S button j Qe display.

o A ct@ﬂon labe trail.

whn list at the left

elect “Fiscal” in th

Overview 10:52:23

Figure 14: Audit trail display (example)
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(@ Selection of audit trail type
(@ Erase fiscal audit trail button
(3 List of parameter changes, sorted by date

The Erase fiscal audit trail button can only be activated if ity
ions are

S perlink.
By activating a Parameter change hyperlink, the : ding aud'f t@
¢

Fiscal audit trail Parameter changed 10:55:30
®\ Time 2018-01-18 10:65:13 i
® —— Origin Stream 1.Flow Conversio

Name Qmin alar '
@

and time arameter change
eter (AFB or SFB name)

tring of the parameter

Origin of
Identi
new value of the parameter

Logged-in user that has executed the parameter change

®
&)
®
®

Scroll bar (only if more than one entry is available)

If the fiscal audit trail contains more than one entry, it is also possible to use
the navigation keys to page through the audit trail entries.
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5.5 USB Port for PC Connection

The USB port for PC connection located on the front panel (cf,.Chaptér 5.1)
is a standard type B version. It is intended for establishing afdlocal data con-
nection between a PC or laptop and an enCore device by using the .enSuite
PC software.

The USB driver necessary for the USB communication,is'part’of the enSuite
installation. It can be easily installed when connecting an enCore deyice to a
PC or laptop for the first time.

5.6 Parameterization

The parameterization of enCore deviees is carried out\byausing the enSuite
configuration software. The data,communication between the PC and the
device can be established via USB or network TCP:

Please refer to the related volume of the‘enCore FC manual (“Configuration
of Device Software?) or the enSuite enlingyhelp for further details.

The modification of legally relevant parameters is secured by two alternative
mechanisms:

e Security Switch
Parametersithat are marked with the symbol (& in enSuite can
only'be changed if the security switch is open.

o _ ‘Fiscal audit trail
Parameters that are marked with the symbol &l in enSuite can
be changed even if the security switch is closed — in this situa-
tion the changes are recorded in the fiscal audit trail. The fiscal
audit trail’s depth is 1000 entries. As soon as the fiscal audit
trail is full, no more changes of parameters marked & can be
made when the security switch is closed. You can only erase
the fiscal audit trail, if the security switch is open.

Such parameters (marked @ or k) are called secured parameters.
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Changing secured and non-secured parameters: User logi

In addition to the securing mechanisms for changing legall
vant parameters described here, a user login is necess or
changing parameters.

There are two different modes (parameterizable) ing i
when the calibration switch is open:
) \

Name> aQ
position of th@rl y
e Authorization e: switch

When the calibrati witch is open, t@ er name>

is sufficient for lagging on to th . This procedure
ier, for example, 0. work in the test centre or
missioning, aiﬂﬁ word is not required.

e Authentication mode: Passwa
To log in to the device, you need
<Password>, regar
switch.

It depends on theparticular fiscal application (Type Examination Certificate)
which parameters are regardedias being legally relevant, and which
securing mechanism shall be dsedin each case. These restrictions are
summarized in a special approvalfile that is part of the individual device’s
software.

In order to be ableyto operate in conformity with an official Type Examination
Certificate, theddevice parameterization must contain at least the same
securing méchanisms for legally relevant parameters as described in the
approval filex To ensure this, you can select which approval file is valid for
the device when creating or editing a device parameterization in enSuite as
well.

During operation, the enCore device checks whether the device
parameterization contains at least the same securing mechanisms as the
approval file of the device software. If the FC1 detects that the securing
mechanism for at least one parameter in the parameterization is weaker
than specified in the approval file of the device software, the identifying
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string of the approval file shown within the Software status display is
highlighted in red (cf. Chapter 5.4.5) and the device generates arm

5.7 Software Download

The software download for enCore devices is carri using a special
tool included in the enSuite configuration software. mmunicati
between the PC and the device can be est

Each part of the device's software (Basic Sy ware, soﬂ\Q
vidual AFBs, software of individual esva can be ed

individually. b

The download process is li to egulation ification checks.
In particular, a download of | relevant soﬂw@w the modification of
curity switch is closed.

the AFB configuration areg;hi d if thev
Please refer to the ed chapter in th ume “Configuration of Device

Software” of ore FC1 manuahor nSuite online help for further
details.
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6 FC1: Legally Relevant Functionalities

6.1 Basic System

The main task of the Basic System is the 1/0 board interfacing,and the digital
protocol interfacing for intelligent measurement devices like\USMsor, PGCs.
That means that the Basic System collects, monitorsg@and, evaluates all legal-
ly relevant input data coming in via process boards and protocol ports. It is
able to perform adjustments for pressure and temperature'measurements as
well as a geometry correction for ultrasoniei@as, meters, if parametefized.

From the fiscal point of view, the Basic System provides alhmeasurement
data and status information needed for the.velume conversion fofithe Gas
Quality and Flow Conversion ARBs.

In detail:

Data source Legally relevant dataprocessed by the Basic
System

Gas meter e  Metergprogress

o Flow rate
e Flow direction information (if applicable)

e\ Status information

Pressure transmitter e Measurement, adjusted measurement

e  Status, error information

Temperature e Measurement, adjusted measurement
transmitter e  Status, error information
Gas quality e Measurements

measurement device

e  Status, error information

Table 13: Legally relevant measurement data
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6.2 Gas Quality AFB

The Gas Quality AFB calculates special characteristics of the gasjusing
gas quality data, pressure and temperature measurements. and taking the
base conditions to be applied into consideration.

The gas quality data can be parameterized as constantwalues.

Besides, the FC1 can use gas quality data that-are actually measured_on-
site by a GQ measurement device (e.g. a gas chromatagraph):

o The FC1 supports the connection of somé specific GQ measure-
ment devices to a serial interface (COM Port) or LAN interface. The
used protocol standard is Modbus, Modbus IP4 or a manufacturer-
dependent protocal, respectively. The Basic System is responsible
for the protocol interfacing and makes the gas quality data available
forthe Gas _Quality AFB.

» In addition, the FC1 supports the'connection of GQ measurement
devices that.are DSfG protacol capable. The FC1 can use the first
COM port of the CPU ag'DSfGlinterface; the DSfG AFB is
responsible for receiving the gas quality data and makes them
available for the\Gas Quality AFB.

In detail, the Gas Quality "AF B performs the following tasks:

¢ Normalization of the gas component vector, if required

e Calculation of conversion factor C (and the interim results
compressibility factors Zm and Zb, K factor) according to
AGA8-92 DC (ISO 12213-2), SGERG-88 (ISO 12213-3),
AGA-NX19 mod, AGA-NX19 mod BR.KOR.3H or
AGA-NX19 GOST, alternatively Zm/Zb = constant '

" Depending on the software version, the Gas Quality AFB may offer additional
calculation standards that are not admitted for use in legal metrology. When selecting
the calculation standard, the regulations of the EU type-examination certificate must
be observed.
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e  Calculation of density at base/measurement conditions and relative
density, according to AGA8-92 DC or ISO 6976

e  Calculation of heating values and Wobbe indices accordi
ISO 6976

Gas quality data
input ‘
(optional: 7 »  Normalization of gas vector, if
substitute value strategy,

limit monitoring)

>

p, tinput
(optional: Ll
substitute value strategy,

limit monitoring)

ation of density at ent conditions
Zm calculation acc. to

parameterized method, calculation of C
, K factor
of density and heating values related to end base

Zb calculatio
convers

Indication
base co

Message generation (derived from monitoring of input
measurements)

Export values
C,Zm, Zb, K, p, t,
pm, pb, HM, HV,....
for further processing

Gas Quality AFB

y

Figure 16: Data flow for Gas Quality AFB
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6.3 Flow Conversion AFB

The Flow Conversion AFB generates counters for volume and
ter

measurement conditions as well as mass and energy by usi as
measurement data and the results of the Gas Qualit Itp ms
the meter correction and the counter administration to er andling

and — if applicable — takes the counter activation me: or flow
direction switching) into consideration.

¢ &)

0*0
X
00

S
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Counters
active?

no

» Stop all counters
» Additional options for
yes deactivated counters /flo
directions

» Low flow cut off (optional)
»  Q min monitoring (optional)
»  Q max monitoring (optional)

Gas meter data
v,Q

Vm, Qm, Q min alarm / Q ma

» Gas meter correction (optional)
Basic System Ve, Q, Cf Q
A
»  Conversiof, energy and m

Gas Quality AFB

Counter genera fordV/m, Vc, Vb, E, m (main, error and
unhaltable counters;i ch case)
of main and error counters according to EN12405

\ e?sage generation

Export values:
counters, flow rates,
measurements....

Flow Conversion AFB

Figure 17: Data flow for Flow Conversion AFB
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Gas meter correction (optional)

The optional gas meter correction of the Flow Conversion AFB uses up
to 10 calibration points, each of them consisting of the flow rate inim®/h.and
the related error in percent (%).

The correction factor Cf is calculated for any measuredflow rate Q by linear
interpolation between the parameterized calibration points. 1 Q falls below:
the lowest flow of all calibration points, the correction factor obtained. for that
flow is retained (no extrapolation). The behavior regarding high flow,ratesis
similar: Above the highest flow rate of all calibration points, the correction
factor remains at the value obtained for that flow rate.

The EN12405 standard (§ 4.4) prescribes a special behavior of the gas
meter correction below Qmin and above Qmax. Thereforepfollowing addi-
tional rules are applied to comply with EN12405:

e below Qmin(Cf ;= 1): no gas meter correction is performed

e above Qmax: the correction factorremains at the value obtained at
Qmax.

The calibration points are specified in‘the gas meter's calibration certificate
and'have to be'parameterized in'the related Flow Conversion AFB, as
wellas the minimum and maximum flow rates Qmin and Qmax.

During'operation, for eachoperating point the gas meter correction is carried
out by applying theycalculated correction factor Cf as follows:

Vc =Vm * Cf
Qc= Qm* Cf
where
Vm = volume at measurement conditions
Vc = volume at measurement conditions, gas meter correction
applied
Qm = flow rate at measurement conditions
Qc = flow rate at measurement conditions, gas meter correction
applied
Cf = correction factor
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6.4 Table ZAFB

The Table Z AFB calculates the compressibility factor at measurement
conditions (p, t) using a compressibility factor table. The entries of the com-
pressibility factor table (related to measurement conditions p, t)@are subject
to parameterization.

In detail, the Table Z AFB performs the following tasks:

e calculation of compressibility factor Zm at measurement conditions
(p, t) by bilinear interpolation using the compressibility factor table

e  Calculation of K factor (K = Zm/Zb)
e calculation of conversion factor C

e density at base conditions, relative density, heating values, and
Wobbe indices can optionally.be parameterized as constants

During operation, the Zmdompressibility factor is.calculated by bilinear
interpolation between theitable Z values belongingito, the nearest inter-
polation points for p and t."For the compressibility)factor at base conditions
Zb, the functionality eitheruses a parameterized constant or calculates the
value via compressibility factor tables

In casé€ thatiany of the inputs forpressure p or temperature t are beyond the
definéd, table‘range, no extrapolation is done. Instead, the value of the outer-
most interpolation pointds,used'for calculating the respective compressibility
factor. In this situatien,amalarm is generated and the results Zm, Kand C
are marked as being,in error. Same holds if pb and/or tb are lying outside
the table and Zb isiparameterized to be calculated from table.

To detectawpossible transition of the gas to the liquid state, the compressi-
bility factor table shall contain a zero (0) for all pairs (p, t) for which the
respective gas is supposed to be liquid. As long as liquid state is detected,
an alarm is pending. At the same time, the Zm, K and C results are marked
as being in error and the C result is set to zero (0).
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7 FC1: Technical Data

7.1 General

Dimensions/housing

Plug-in unit in 19” design, 3theight units, (3HU), 1/2
or 1/3 width

Overall depth without plugs approximately 470‘mm,
with plugs approximately 220 mm

Process interfacing at the rear, operation‘panel at
the front

Ambient conditions

Ambient temperature range =10°C to +55 °C
Humidity < 90%, non-condensing
Installation outside,Exzones 0, 1, 2 only

IP protection class

IP20

Storage temperature

—-25°C tos+60°C

Weight

(fully"eguipped)

e, 1/3 device width: approx. 1.3 kg
" 1/2 device width: approx. 2.1 kg

Power supply

Power supply 24 V DC +/- 20%, power consump-
tion up to 12 W (typically 5 W)
Optional: 230 V AC via external power supply

Display/Operation
panel

4.3 TFT color display with touch screen,

480 x 272 x 3 pixels, LED background lighting

4 navigation and 2 function keys

2 multicolor LEDs for power and status indication
Sealable security switch

Table 14: General technical data

enCore FC1
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FC1: Technical Data

7.2 Inputs

EXMFES5 input
board

3 NAMUR inputs [EEXx ib] IIC for LF pulsesd{maxs
2 Hz, min. pulse length 200 ms)) or HE pulses
(max. 5 kHz) or messages

One of these inputs can be usedjalternatively for
connecting an encoder index.

Analog input for a transmitter with'4.... 20 mA
interface [EEx ib] IIC, alternatively suitable for.
connecting transmitters withh\HART interface

(1 transmitter in"burst mode or up to 4 transmit-
ters in multidrop mode)

Pt100.temperature’sensor input (4-wife tech-
nology), [EEx ib] IIC

MFE? input board

Sinputs (24 V DC) for LF pulses (max. 8 Hz, min.
pulse length 50 ms) onHF pulses (max. 5 kHz) or
messages

One of thesedinputsican be used alternatively for
connecting,amencoder index or as frequency
input:

2 analogyinputs for transmitters with 4 ... 20 mA
interface, alternatively suitable for connecting up
to 4 transmitters with HART interface (1 trans-
mitter in burst mode or up to 4 transmitters in
multidrop mode)

input for a Pt100 temperature sensor in 4-wire
technology

Table 15: Inputs: Technical specifications
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7.3 Outputs

MFAS8 output board | ¢ 1 PhotoMos output (NC, max. 28.8 /7, 120)mA)
for alarm/message signaling

e 3 PhotoMos outputs (NO, max. 28:8 V DC,
120 mA) for alarm/messdge,or pulse outputs of
up to 25 Hz

e 4 analog outputs/4 .:. 20 mA for measurements

Table 16: Outputs: Technical'specifications

7.4 Interfaces for Digital Communication

CPU ¢  LAN interface (Ethernet 10/100MBit)
e _ 2 serial ports,(supported standards:
RS485/RS422/RS232),
the first port can be used as DSfG protocol
interfate
MSER4 e 4 serial ports, electrically isolated (supported

standards: RS485/RS422/RS232)

ESER4 e, 3'serial ports, electrically isolated (supported
standards: RS485/RS422/RS232)

e LAN interface (Ethernet 10/100MBit)

MFE7 e 1 serial RS485 interface

USB port e USB interface for PC or laptop connection for
parameterization and service purposes

Ethernet e NTP, Modbus TCP, FTP, HTTP

communication

Serial communication | ¢  Modbus (ASCII, RTU), UNIFORM

Table 17: Communication interfaces: Technical specifications
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8 References

[1] DSfG document ,DVGW-Arbeitsblatt G 485, Digitale Schnittstelle, fir
Gasmessgerate (DSfG)“, DVGW
available via http://www.wvgw.de (German version only)

[2] DSfG document ,Technische Spezifikation fir DSfG-Realisierungen,
Gas-Information Nr. 7¢, DVGW
available via http://www.wvgw.de (German version only)

[3] DIN EN 12405-1:2011-04: Gas meters — Conversion devices - Part 1:
Volume conversion (includes Amendment A2:2010)

[4] Manual ,Flow Computer, DeviceseriesienCore FC — Operating
Instructions®
included in scope of FC1 delivery, additionally available for download at
www.docuthek.com

[5] Manual ,Flow Computer, Device series enCore FC — Configuration of
Device Software”
available for download at www.docuthekicom

[6] Manual,, Flow Computer, Dévice series enCore FC — Basic System with
SFBs*
available for download @t www.docuthek.com

[7]Manual ,Flow Computer enCore FC1 — Gas Quality AFB®
available for download at www.docuthek.com

[8] Manual ,Elow Computer enCore FC1 — Flow Conversion AFB*“
available for'download at www.docuthek.com
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o EU Type Examination Certificate (NMi)
e FC1: Markings and Device Sealing
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Issued by

Manufacturer

Measuring instrument

alid u

ks

Issuing Authority

NMi Certin B.V.
Hugo de Grootplein 1
3314 EG Dordrecht
The Netherlands
T+3178 6332332
certin@nmi.nl
www.nmi.nl

EU-type examination
Certificate

NMi Certin B.V.,

designated and notified by the Netherlands,
conformity modules mentioned in article 17
having established that the Measuring instru he applicab
requirements of Directive 2014/32/

Elster GmbH

Steinernstrasse 19-21
D-55252 Mainz-Kastel
Germany '

version device (EV intended to be

used for gas vo) ) as a sub-as (accs ing to article 4 of
the MID) of
Type

Conversion princi : TZ

Devi typ? separate component)
temperature range : =10°C/+55°C
d for * non-condensing humidity
nment classes ;. M2/E2
he nded locatio| trument is closed.
rther properties,a ribed in the annexes:
pti revision 5;
nfolder T10434-5.

This revision replaces the earlier versions, including its documentation

NMi Lertin B.V., Notified Body number 0122
IM rch/2018
{

/C, eg;t‘mMan
" Head Certification Board

This document is issued under the provision Reproduction of the complete

that no liability is accepted and that the document only is permitted.

manufacturer shall indemnify third-party -y

Tability. \.' )

The designation of NMi Certin B.V. as

Notified Body can be verified at lNSPHml];‘N
http://ec.europa. hitool. HVA | IZ

databases/nando/



b Description

1 General information about the electronic gas-volu nversion
device
All properties of the EVCD, whether mentioned or not, shal in‘conflict with
legislation.

The EVCD is a so-called type 2 device, with exte

transducers fol and
temperature. o

The electronic gas volume conyersi evice is composed dfithg|following parts:

1.1 Essential parts

Part Document Remarks
CPU base 10434/0-04; 10434/ -

434/0-01 - -
10434/0,08; 9 Optional
10434/0 10434/0-11 Optional
1043 2,10434/0-13 -

Risk Class C;
Extension T, S an
are not applicable or excluded.

Version Checksum
ard - firmware 2.0.7 E4289B65
oard - firmware 1.0.7 2D311E1F
1.0.8 81B50CFE
1.0.9 6A251F79
1.2.0 6D456065
1.2.1 0A0DC244
MSER4 serial communication board - firmware | 1.0.3 49FSESEA
1.0.4 C6A536B0
ESER4 communication board 1.0.4 D7DE3088
Basic system 01-00-C 2670647A
02-02-B 75881213
02-11-B 81D0356E
03-02-A 3CA9EDAO
03-22-A 84060E4D
03-28-A FEBO6D27




Mi Description

Software part
Gas Quality Application Function Block

Table Z Application Function Block

A

Flow Conversion Application Func W

7F8AEASF
F706E911
E80B09B2

122

resented quantity Unity

volume at base conditions m’
volume at measurement conditions m?
volume at measurement conditions meter error 3
corrected (optional) m
absolute pressure at measurement conditions bar
absolute pressure at base conditions bar
gas temperature at measurement conditions °C

1 temperature at base conditions °C

Zy compression factor at base conditions -

z compression factor at measurement conditions -

1.2.3 Compression
The compression factor Z/Z, can be programmed in the EVCD as a fixed value
or is calculated by interpolation from a table which is programmed in the EVCD
or it can be calculated on the basis of the following algorithms:
- NEN-EN-ISO 12213-3 - SGERG88 (mol%CO,, mol%H;, H; and d or py) or
- NEN-EN-ISO 12213-2 - AGA8 DC92 (detailed composition) or
- AGA-NX19



b Description

The required gas properties are programmed in the EVCD as fixed pal ters of they come
as actual values from a Gas chromatograph or CVDD (see p; 4.2 of tl chnical
documentation no. 10434/5-01).

When using a fixed compression factor (PT conversi e p re and tempera
are limited such, that the error of the EVCD re

@

1.2.4 Presentation of legal data
The legal data is presented in the fiscal display.
The menu structure, keyboard, displa Ia‘n

tors are des ther 5 of
the Technical documentation no. 1
e para 6.3 of the Tech*umentatlon no.
as meter produces a ulses per second at Qnmin.

interpolation usi ximum of 10 points.
the unc V... can be read via the display.

1.2.5 Meter error curve correction
Meter error curve correcti
10434/5-01) can be appli
The correction is performed by

Besides the correc voll? @

1.2.6 Accountable
ogrammed such th

easured by the E
ation no. 10

le alarms will be generated (only) if
otherwise a defect arises (see paragraph 5.3

ation of the volume at base conditions in the main
ped, while ion is continued in an alarm totalizer Vee.
ation (status ee paragraph 5.2.2 of Technical documentation no.
10434/5-01) can be reset r list menu, which can be activated via the device’s home
isplay.
is not possible to cle

including the supplementary metrological marking (M + last 2 digits of the year
instrument has been put into use);

ype-examination Certificate no. T10434;
ification mark or name of the manufacturer;
rial number of the meter and year of manufacture.

The following information is mentioned on the nameplate or on the display:
- the gas temperature range;

- the gas pressure range;

- the base pressure;

- the base temperature;

- the compression algorithm;

- the gas properties;

- the parameters for gas meter error correction curve (if applicable).



_Ml Description

The following information is mentioned in the manual:
- ambient temperature range;

- mechanical environment class;

- electromagnetic environment class.

An example of the markings is shown in docume

4

1.3.2 Sealing: see chapter 2.

14  Conditional parts

1.4.1 Housing
The EVCD has a metal ho hic icient tensile s ifferent housing
designs are available. For‘exa of the housing see entation no. 10434/5-03
Metrological important parts ar accessible after ifig one or more seals.

1.4.2 Power supply
The EVCD is g

143

an external 24 V D% power supply.

n be equipped the following conditional

- see documentation no. 10434/0-14
- see documentation no. 10434/2-02

erial communication

EVCD is equipped or outputs for serial communication (R$232 / R$422 / RS485)
and’Ethernet. Theyuse se communication ports shall not influence the working of the
EVCD.

Pressure
Any a

r

pressure transducer may be used provided the following conditions are met:

is a respective Parts certificate issued for the pressure transducer by a Notified
y responsible for type examination;

the output signal has to be according to the HART-protocol or it has to be a standard
4-20 mA signal;

the pressure range is according to the concerning Parts certificate, besides the
following restrictions are valid:

- maximum measuring range is 1:20 for 4-20 mA transducers;

- the pressure range has to be within the working range of the used algorithm
for correcting the deviation from the ideal gas law.

1.4.6 Temperature transducer

Any temperature transducer may be used provided the following conditions are met:

- when the output signal is according to the HART-protocol there is a respective Parts
certificate issued for the temperature transducer by a Notified Body responsible for
type examination, when output signal a resistance (PT100, thermistor) the transducer
is in accordance with the requirements of EN60751 class A or better;

- the temperature range t may not exceed: -30 °C < t < +80 °C. The temperature range
may be limited by the respective Parts certificates for HART protocol transducers;



5 Description

- the temperature range has to be within the working range o

correcting the deviation from the ideal gas law.
1.4.7 Gas chromatograph or CVDD (optionally)

Any Gas chromatograph or CVDD may be used provided

- there is a respective Parts certificate issued fe
Notified Body responsible for type exami

- the communication between the EVCD 3
place through a serial (RS485, R5422, RS232

interface, different communication proto e used, for exa dbus and
DSfG ; ?
- if the connection between Gas chromatograp&@D is broken or if

the Gas quality measureme efective, this will cause ccountable
alarm. 3

1.5 Conditional characteris Q

1.5.1

i *d by the puls ingito the gasmeter can have two

1.5.1.1
oard EXMFES5) or 8 Hz (board MFE7) if the

rd EXMFES) or 50 ms (board MFE7).

HF-impulses
he maximum freque her than 5 kHz, if the gas meter is running at Qmax.

2 sonic gas meter
The EVCD is equipped @ith drivers to communicate with Ultrasonic gas meters as specified by
the manuf; e communication takes place through a R$232, RS485 or Ethernet

153
arameters which are essential for the conversion can only be changed if the sealable

y switch is open or if the changes are recorded by the Fiscal audit trail (see paragraphs
.3 and 5.4.6 of the Technical documentation 10434/5-01).

During normal operation the security switch has to be in the closed position.

1.6 Non-essential parts

1.6.1 MFAB8 output board (optional) — see documentation no. 10434/0-15.
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Mi Description

The following items are sealed:

- the nameplate with the housing; *)

- the front and rear panel of the EVCD;
- the security switch.

*) Removal without destroying the nameplate sh possible; oth V\Q
nameplate shall be sealed to the housi 6
An example of the sealing is pr @ ng no. 10434/5-02.

*

¢ 0,;(\0
00
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1 FCA1 front markings

The FC1 device is available in two housing sizes, i.e. with a housing widthyof
1/3 for up to four process boards or a housing width of 1/2 forup to s

process boards. The front plate for both housing widths is availabl
designs (Elster or Honeywell).

1.1 Front markings for an FC1 with 1/3 ho idth,
Elster front design

O

: Manufacturer's logo :
(imprinted) :

©

Figure 1: FC1 front view with position of type plates
(1/3 housing width, Elster design)

@ Location of type plate part 1
@ Location of type plate part 2
©) Securing marks (adhesive labels), example
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1.2 Front markings for an FC1 with 1/3 housing width,
Honeywell front design

O

Honeywell | enCore

Elster GmbH

Steinem Str, 18-21
55252 MAINZ-KASTEL
GERMANY

©

re 2: FC1 front view with position of type plates
(1/3 housing width, Honeywell design)

@ Location of type plate part 1
@ Location of type plate part 2
@ Position of securing marks (adhesive labels)
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1.3 Type plates

For the design of the type plates there are two alternatives differing sli

in label size and arrangement. Figure 3 shows the first and Figure
second alternative. In the second alternative, a 2D code can be

the left part of the type plate optionally.

ied
ume

1710434
c € M VY XXXX Q- o

Figure 3: Type plat i *

4
Electronic Volume ptional: T10434

Conversion Device : 2D code

Year: 20yy S 0 E M XXXX

SIN:

Figure 4: Typéparts 18&2 (alternative 2)
2
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1.4 Front markings for an FC1 with 1/2 housing width,
Elster or Honeywell front design

Figure 5 and Figure 6 show the FC1 front markings for both El a
Honeywell design in case of a device with a housing width
As there is more free space on the front plate in 1/2 hou idth, xact

Manufacturer's log
(imprinted)

enCore .

Figure 5: FC1 front view
(1/2 housing width, Elster design)

(€)) Type plate part 1
® Type plate part 2
©)] Securing marks (adhesive labels), example
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(@] R O
Honeywell | enCore

° FCa

@ O

@) ® o

Figure 6: FC1 front view (1/2 F design)

@ Type plate part 1 ' \c I
@ Type plate pa 0
©) Securing ks ( sive labels) o

*
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2 Front Sealing

Homeywell | enCore
Elster GmbH

Steinern Str. 19-21

55252 MAINZ-KASTEL
GERMANY

) rity switch (sealable)
al screw
®

Wire and seal
@ Securing mark (adhesive label), securing a housing screw
® Location of type plate part 1
® Location of type plate part 2
@ Securing mark (adhesive label), securing the type plate parts

The front sealing of a device with a wide housing (1/2 housing width) is the
same (cf. Figure 7): Wire and seal for securing the security switch@ @ @
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adhesive label for securing the housing screw in the top left corner of the
front @ and adhesive label for securing the type plates @.

3 Rear Sealing

Figure 8 and Figure 9 show the FC1 rear view for both housin the
process board configuration being typical examples that may,di

application to application.

board 1 Karte board 2 Karte board 3 Karte
O O

. EXMFE5 MFA8
<
=S Z1+ D1a
A
@ v 21- D1b N
22+ D2+ s
g zo- T
é Z3+ D3+ ﬁ
§ Z3- 1
2 I+ 4+ R
[3s]
U+
o T
5 f
] 2
R

>
0 Zpr

L
N
MFE7 ESER4 '
O O
board 3 Karte  board 4 Karte CPU3

Figure 8: FC1 device sealing, rear view
housing width, typical process board configuration)

©) Securing marks (adhesive labels), securing two of the housing
screws at the rear
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board 1 Karte  board 2 Karte  board 3 Karte board 4 Karte board 5 Karte  board 6 Karte  board 7 Karte CPU3

o o o o O O o N
EXMFE5 | EXMFE5 MFE7 MFA8 ESER4 ESER4
e
T )
H 71+ ¥ Z1+ SH D1a C [
@ :; 71 5 71 RI+ H H H
v v - RU+ D1b !
Z2+ 72+ RU- D2+ R
g z2- | € 72 RI-
z b} AL+ D2- T
g 28+ m 28 AL- D3+ g ﬁ
H 3| g Z3- A2+ D3- 2 H
@ I+ |2 I+ A2- D4+ R
H Ue | ® s
o ol |
3 .3 I D1+
2 2 D2+
o w D3+
2 P+ 2 P+ GND
SERI . Rse
_ @ SH SH o
@
EXMFE5 | EXMFE5 MFE7
o] o) 8}

7

board 1 Karte  board 2 Karte  board 3 Karte

board 6 Karte  board
Figure ealing, r
(1/2 housing width, typical process bo@nfiguration)

() Securing dhesive labels), @wo of the housing
screws@bth r 0

onnectors of the p ' oards that are applied for legally relevant
ur, s are to be sea @ described in Chapter 4.

S
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4 Sealing of Process Connectors

For fiscal use, the connectors of legally relevant process boards have t
officially secured. Plug-in connectors with screws are used for conn
the lines of the ExXMFE5 and the MFE7 board.

Sealing of EXMFES5 connectors

In case of an EXMFES5 board, there is only one connector fo In
rs. The

ctor witho

Connect i
@ Sea
@ Wire and seal

If required (depending on the installation situation), the EXMFE5 screw
connections can alternatively be secured with two securing marks in the form
of adhesive labels (please refer to Figure 11).
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Figure 11 (schematic): Sealihg of EXMEES plug-in connectors with adhesive
labels (view from belowé@nd from above, cable feedingyfrom below or from
above, depending on installation situation)

@ sensor and transmitter lines

@ Connectorhousing

@ Rear panel

@ Securing mark (adhesiye labels)

Sealing of MFE7,connectors

In case of aniMFEY board, there are two connectors for connecting all
availablgylines: One connector for two current/HART interfaces and one
resistance input, the second one for three pulse or signal inputs and a serial
RS485 interface. There are also two alternatives for securing these
connectors. The standard method is to secure the drilled screws fixing the
connector with a wire and a seal as shown in Figure 10.

If required (depending on the installation situation), the MFE7 screw
connections can alternatively be secured by using securing marks in form of
adhesive labels. One securing mark per connector is sufficient (to secure the
upper OR the lower screw connection, cf. Figure 11) as these connectors
are shorter compared to the EXMFES connectors.
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Sealing of RJ45 connectors

RJ45 connectors for digital interfaces as provided by the CPU board and the
MSER4 board can be secured by securing marks in form of adhesive | s

K
O

o
ol

4

p
R
60
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