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Foreword

This document (EN 12405-2:2012) has been prepared by Technical Committee CEN/TC 237 “Gas meters”,
the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by January 2013, and conflicting national standards shall be withdrawn at
the latest by January 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

N 124015 consists of the following parts:
— Part 1: Volume conversion (and its amendments EN12405-1/A1 and EN 12405-1+A2 to allow the

harmonisation of the standard with the Measuring Instruments Directive 2004/22/EC);
— Part 2: Energy conversion (this European Standard);

— Part 3: Flow computers used as gas meter conversion (in preparation).

In the preparation of this European Standard, the content of OIML Publication, “Recommendation 140 —
measuring systems for gaseous fuel”’, has been taken into account.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

This introduction presents important concepts used in this standard.

Energy conversion systems

As an energy conversion device (ECD) comprises a number of different components and functions, for the
purpose of this Standard, two different systems are considered:

System 1, where

— the calorific value determination device (CVDD) is locally installed and is considered as being fully part of
the ECD, and

— the energy calculator (EC) will have the ability to utilise a signal generated by this locally installed CVDD
for determining energy.

Figure 1 shows the various components of ECD system 1.

——Gas meter—j
v oo P transducer, » VCD [2) .
= = =T transducer =
s ' ENERGY
= E CALCULATOR E -
s @ (1)
e &
g 5
a o
]
‘
Gas
— AT P @ —— CVvDD (3) ="V
{1) Standardised in EN12405-2
(2) Standardised in EN12405-1 or EM 12405-3 for
class 0.5 Dotted line = optionnal
{3) Standardised in EM 12405-2
Figure 1 — Description of ECD system 1
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System 2, where

— the CVDD may not be locally installed and is considered as an external transducer of the system, and

— the calculator will have the ability to accept fixed or periodically updated signals for the calorific value for
determining energy.

Figure 2 shows the various components of ECD system 2.

=———Gas meter——f

===P transducer VCD (2)  —— L .

===T transducer
A
s ' ENERGY
2 = CALCULATOR E >
= ]
§ 8 (1)
=] (=]

———CV——p

(1) Standardised in EN12405-2
(2} Standardised in EN12405-1 or EN 12405-3 { for class 0;5%)

Dotted line = optionnal

Figure 2 — Description of ECD system 2

NOTE The various components of the ECD need to be supplied as a matched, ready-for-use, set of devices; this

applies to System 1 and System 2, and mechanically integrated or separated devices (see modular and global
approaches below).

Modular and global approaches

In the modular approach, the ECD is an assembly of separate associated measuring instruments (VCD and
CVDD) and an energy calculator (EC), which are verified separately. Each instrument is verified according to
its testing procedure, using the indication available on the energy calculator or on the associated measuring
instrument itself. In this case, the indication shall correspond to the one which is directly processed in energy
conversion. The verification of calculation consists in verifying the calculation concerning each characteristic
quantity of the gas and/or the calculation for the energy conversion.

The associated measuring instruments are approved for a type or some types of conversion device(s) in order
to ensure the compatibility of the association. If the associated measuring instruments deliver a digital signal,
they may be considered as interchangeable, provided the type examination certificate provides all the
necessary conditions of compatibility with the calculator of the conversion device.

In the global approach, the ECD is tested as a package, performing tests of the following functions: energy
calculation, volume conversion and CV determination.

The testing procedures are given in Clause 9.
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For the purpose of this standard, the following configurations of devices are accepted:

Table 1 — Description of systems 1 and 2

Global approach

modular approach

VCD/CVDD/EC VCD + CVDD/EC
System 1 VCD/EC + CVDD
VCD + EC + CvDD
System 2 VCD/EC (signal CV) VCD + EC (signal CV)
Key: VCD: volume conversion device

CVDD: calorific value determination device

EC: energy calculator

X/Y: devices X and Y mechanically integrated, able to perform their functions separately
X+Y: devices X and Y exchanging signals between them, verified separately

Full document details: BS EN 12405-2:2012
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1 Scope

This European Standard specifies the requirements and tests for the construction, performance, safety and
conformity of conversion devices used to determine the energy of fuel gases described in the Table 1,
including those of the 1st and 2nd families according to EN 437.

The energy conversion device (ECD) considered in this standard consists of an energy calculator (EC) and is
associated with the following devices and/or functions:

— a volume conversion device (VCD) or a flow computer used as gas meter conversion, either conforming
to EN 12405-1:2005+A2:2010, or to prEN 12405-3, for high accuracy measurements;

— a calorific value determination device (CVDD).

Requirements for type approval tests of the devices, not included in the above-mentioned standards are
described in appropriate annexes specified in Table 6.

For the purpose of this European Standard, the term “volume conversion devices” (VCDs) includes flow
computers (FCs).

A single calculator may undertake the volume conversion functions for different metering lines.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

EN 437, Test gases - Test pressures - Appliance categories.

EN 12405-1:2005+A2:2010, Gas meters — Conversion devices — Part 1: Volume conversion

prEN 12405-3, Gas meters — Conversion devices — Part 3: Flow computers?)

N 55011, Industrial, scientific and medical equipment —Radio-frequency disturbance characteristics —
Limits and methods of measurement

N 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold
N 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat
N 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)

N _60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, primarily for
equipment-type specimens

N 60068-2-47, Environmental testing — Part 2-47: Tests — Mounting of specimens for vibration, impact and
similar dynamic tests

N 60068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random and
guidance

1) In preparation.
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N 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

N _60068-3-1, Environmental testing — Part 3-1: Supporting documentation and guidance — Cold and dry
heat tests

N _60068-3-4, Environmental testing — Part 3-4: Supporting documentation and guidance — Damp heat
tests

N 60068-3-8, Environmental testing - Part 3-8: Supporting documentation and guidance — Selecting amongst
vibration tests

EN 60079 (all parts), Explosive atmospheres
N 60529, Degrees of protection provided by enclosures (IP Code)

N 60654-2, Operating conditions for industrial-process measurement and control equipment — Part 2:
Power

EN 60730-1:2011|, Automatic electrical controls for household and similar use — Part 1: General requirements

N 60950-1|, Information technology equipment - Safety - Part 1: General requirements

EC 61000-2-1, Electromagnetic compatibility (EMC) Part 2: Environment Section 1: Description of the
environment — electromagnetic environment for low-frequency conducted disturbances and signalling in
public power supply systems

N 61000-2-4, Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility levels for low-
frequency conducted disturbances and signalling in public low-voltage power supply systems

N 61000-4-1, Electromagnetic compatibility (EMC) - Part 4-1: Testing and measurement techniques —
Overview of IEC 61000-4 series

N 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

N 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, Radio frequency, electromagnetic field immunity test

N _61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques —
Electrical fast transient/burst immunity test

N _61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test

N _61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques —
Immunity to conducted disturbances, induced by radio-frequency fields

N 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement techniques —
Power frequency magnetic field immunity test

N 61000-4-11|, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techniques —
Voltage dips, short interruptions and voltage variations immunity tests

N 61000-4-29, Electromagnetic compatibility (EMC) — Part 4-29: Testing and measurement techniques —
Voltage dips, short interruptions and voltage variations on d.c. input power port immunity tests

N 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity for residential,
commercial and light-industrial environments
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N 61000-6-4, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for industrial
environments

N ISO 6974-1|, Determination of composition and _associated uncertainty by gas chromatography — Part 1:
General guidelines and calculation of composition (|ISO 6974-

EN 1SO 12213-2, Natural gas — Calculation of compression factor — Part 2: Calculation using molar-
composition analysis (ISO 12213-9)

EN 1SO 12213-3, Natural gas — Calculation of compression factor — Part 3: Calculation using physical
properties (ESO 12213-3)

N ISO 13443: 2005, Natural gas — Standard reference conditions (|ISO_13443:199§ including Corrigendum
1:1997)

SO 6141, Gas analysis — Requirements for certificates for calibration gases and gas mixtures
SO 6142, Gas analysis — Preparation of calibration gas mixtures — Gravimetric method

SO 6143, Gas analysis — Comparison methods for determining and checking the composition of calibration
gas mixtures

SO 6976, Natural gas — Calculation of calorific value, density, relative density and Wobbe index from
composition

3 Terms, definitions and symbols

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3141

adjustment interval

time interval or number of measurements between two necessary adjustments of a calorific value determining
device

3.1.2

associated measuring instruments

instruments for measuring certain quantities which are characteristic of the gas (temperature, pressure,
calorific value etc.), whose indications are used by the calculator with a view to making a correction and/or a
conversion

Note 1 to entry: For the purpose of this standard, when dealing with the ECD in modular approach, the VCD and
CVDD are considered as associated measuring instruments.

313

base conditions

fixed conditions used to express the volume of gas independently of the metering conditions and the superior
calorific value

Note 1 to entry: The pressure base for both volumetric metering and combustion is always 101,325 kPa. The
temperature needs to be specified

EXAMPLE Temperature of 273,15 K and absolute pressure of 1,013 25 bar or temperature of 288,15 K and absolute
pressure of 1,013 25 bar.
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314

calorific value determining device

CvDD

associated measuring instrument for determining the calorific value of gas

315
compression factor
parameter which indicates the deviation from the ideal gas

Note 1 to entry: The compression factor calculation needs to be carried out according to |[SO 12213 part 2 or 3.

3.1.6

display

element or assembly of elements of the indicating device on which the results of measurement and
memorised values are displayed

317

disturbance

influence quantity having a value within the limits specified but outside the specified rated operating conditions
of the measuring instrument

Note 1 to entry: An influence quantity is a disturbance if the rated operating conditions for that influence quantity are
not specified.

3.1.8

energy conversion device

ECD

device which calculates, integrates and displays energy using volume at base conditions and the calorific
value or the gas composition

3.1.9

global approach

approach through which the performances of the energy conversion device (ECD) are verified and approved
with a completely integrated package, including the energy calculation, the associated measuring instruments
and other functions

3.1.10
influence factor
influence quantity having a value within the specified rated operating conditions of the measuring instrument

3.1.11
influence quantity
quantity that is not a measurand but that affects the result of the measurement

EXAMPLE Ambient temperature.

3.1.12

maximum permissible error

extreme value of the measurement error, with respect to a known reference quantity value, permitted by
specifications or regulations for a given measurement, measuring instrument or measuring system

Note 1 to entry: Generally, the two extreme values are taken together and are termed "maximum permissible errors" or
"limit of error".

3.1.13

measurand
particular quantity subject to measurement
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3.1.14

measurement repeatability

repeatability

measurement precision under a set of repeatable conditions of measurement

3.1.15
metering conditions
conditions of the gas at which the volume is measured at the point of measurement

Note 1 to entry: Metering conditions include the temperature and pressure of the measured gas.

3.1.16

modular approach

approach combining associated measuring instruments (VCD and CVDD) and an energy calculator (EC) of
the energy conversion device (ECD) which are verified and approved separately and conditions for the
matching of the associated measurement instruments which are verified appropriately

3.1.17

precision

closeness of agreement between indication obtained by replicate measurements on the same or similar
objects under specified conditions

3.1.18

rated operating conditions

values for the measurement and influence quantities making up the normal working conditions of an
instrument

3.1.19

reference conditions

set of reference values or reference ranges of influence factors prescribed for testing the performances of a
measuring system or a device or for inter comparisons of the results of measurements

3.1.20

repeatability condition of measurement

repeatability condition

condition of measurement in a set of conditions that includes the same measurement procedure, same
operators, same measuring system, same operating conditions and same location, and replicated
measurement on the same or similar objects over a short period of time

3.1.21

repeatability error

difference between the largest and the smallest results of successive measurements of the same quantity
carried out under the same conditions

3.1.22

representative calorific value

individual calorific value or a combination of calorific values that is considered to be, according to the
constitution of the measuring system, the most appropriate calorific value to be associated with the metered
quantity in order to calculate the energy

3.1.23

secured communication

communication, physical or non-physical, between elements of a measuring system ensuring that information
transferred from one of these elements to an other one may not be tampered with by the user, by external
influences or by fault of the system

Note 1 to entry: Secured communication is ensured by providing sealing devices and/or checking facilities.
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Note 2 to entry: WELMEC Guide 7.2 provides guidance with application of MID for software-equipped measuring
instruments [7].

3.1.24

signal

message made up of data or information, which can take many forms broadly classed as analogue or digital,
that enables the data or information to be conveyed from one apparatus to another

Note 1 to entry: Examples of signals are shown in Table 2.

Table 2 — Electronic interface descriptions

Measurand Example Transmission between Conversion
representation as: devices
Proportional quantity, Voltage
analogue signals Analogue-to-digital
Current Analogue conversion
Analogue value
Frequency
Proportional quantity, )
digital signals NAMUR-Sensor - .
Digital Counting
Reed-Contact
Pulses
Coded (Binary) HART- Protocol
Coded (e.g. digital) Decoding
Data protocol Modbus - Protocol

3.1.25

superior calorific value

gross calorific value

the amount of heat which would be released by the complete combustion in air of a specified quantity of gas,
in such a way that the pressure at which the reaction takes place remains constant, and all the products of
combustion are returned to the same specified temperature as that of the reactants, all of these products
being in the gaseous state except for water formed by combustion, which is condensed to the liquid state at
this specified temperature

Note 1 to entry: In the following parts of this standard, the term calorific value (CV) is used to mean superior calorific
value. The symbol Hs is used for the formulae.

3.1.26

System 1

energy conversion device (ECD) with calorific value determination device (CVDD) locally installed and
considered as being fully part of the ECD

3.1.27

System 2

energy conversion device (ECD) not included in calorific value determination device (CVDD) where the energy
calculation uses ECV fixed or periodically updated with signals representative of the calorific value
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3.1.28

Volume Conversion Device

VCD

device that computes, integrates and indicates the volume increments measured by a gas meter as it were
operating at base conditions, using as inputs the volume at metering conditions and other parameters such as
gas temperature and gas pressure

Note 1 to entry: The conversion device can also compensate for the error curve of a gas meter and associated
measuring transducers.

Note 2 to entry: The deviation from the ideal gas law can be compensated by the compression factor.

[SOURCE: EN 12405-1:2005+A2:2010]

3.2 Symbols and subscripts

The symbols and subscripts used in this European Standard are listed below in Table 3.
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Symbols Represented quantity Units
4 volume m°
C conversion factor -
Cs correction factor -
Q volumetric flow rate m%h
F(Q) correction function -
K, K', K" K" | coefficients -
p absolute pressure at metering conditions bar or MPa
T absolute temperature at metering conditions K
Z compression factor of the gas at metering conditions -
Unom nominal supply voltage \%
from nominal supply frequency Hz
e error on the overall energy determination %
ec error on the energy calculator %
ecv error on the calorific value determination device %
ey error on the volume conversion device %
E energy MJ , TJ or kWh
AE incremented energy MJ , TJ or kWh
Hs superior calorific value MJ/kg, MJ/m®, kWh/kg or kWh/m?
Subscripts
m metering conditions
c Corrected
am Ambient
b base conditions
cT conventional true value
min Minimum
max Maximum
t time interval

3.3 Classification

3.3.1 Mechanical classes

M1: this class applies to instruments used in locations with vibration and shocks of low significance, e.g. for
instruments fastened to light supporting structures subject to negligible vibrations and shocks transmitted from
local blasting or pile-driving activities, slamming doors, etc.

M2: this class applies to instruments used in locations with significant or high levels of vibration and shock,

e.g. transmitted from machines and passing vehicles in the vicinity or adjacent to heavy machines, conveyor
belts, etc.

3.3.2 Electromagnetic Environmental classes

E1: this class applies to instruments used in locations with electromagnetic disturbances corresponding to
those likely to be found in residential, commercial and light industrial buildings.

E2: this class applies to instruments used in locations with electromagnetic disturbances corresponding to
those likely to be found in other industrial buildings.
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4 Principles of energy determination

Energy determination can be characterised in numerous ways. The most simple way is where the totalised,
unconverted, volume passed by a gas meter is multiplied by a constant value of CV; the most complex is
where the volume passed by a gas meter is converted to base conditions and a live output from a CVDD is
continually inputted into the energy calculator. Shown below is a list of formulae for all combinations of energy
calculator associated with CVDDs and VCDs.

The CV calculation shall be carried out according to [SO 6978. The standard base conditions of temperature,
pressure and humidity (state of saturation) to be used for measurements and calculations carried out on
natural gases, natural-gas substitutes and similar fluids in the gaseous state shall be in accordance to

13443,
The calorific value will normally be determined on a volumetric basis by measurements performed by CVDD. It
can be also determined however by reconstruction systems. In all cases, the energy is calculated from the
product of a representative calorific value and a volume at the same base conditions.
The totalised energy E; is calculated after the time interval t by the following formula:

Ei= Eiy + AE; (1)

E., is the totalised energy before the time interval, t.

Generally, the determination of the incremented energy, A4E;, calculated as 4E; = (Hs.V,); , can be
characterised following one of five approaches:

a) by summation of unconverted volume:

k

AE, =K (Hg) DV,

mj

- @

T, |\P|Z
where K =—bu—b (3)
r]p, [Z]
K is a constant, representative of the conversion factor to convert sum of volumetric

increments V,,,; at metering conditions to volumetric increments at base conditions;.
[T], [P], [Z] are constants, representative of the (varying) parameters T, P and Z;

To, Po, Zp are constants; index “b” means “at base conditions”;

(Hs): - Hs is a constant, representative or the most updated value of the gas CV for the summation
period “1”;
Vi volume increments at metering conditions for each “” from j/= 1 to i= k (adequate to each

gas meter impulse).
During the summation time period, “t” the “k” volume increments V,,; are added together.
b) by application of volume summation at metering conditions and “T conversion”:

k
AE, = K(%j DV )

¢t i=l
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where K'=T,~—= P12, (5)
B, [7]
T: representative value of the measured temperature over the summation period “t’;
Remaining symbols: as above.
c) by application of volume summation at metering conditions and “PT conversion”:
PxH a
AE; = K”[—SJ ZVmi (6)
T t i=1
where
kbl "
B, 2]
P: representative value of measured pressure over the summation period “t”;
Remaining symbols: as above.
d) by application of volume summation at metering conditions and “PTZ conversion”:
w( PxH £
AE = K S 2V (8)
T'xZ ) ‘5
w I
where K"=-t7, (9)
b,
Z: representative value of compressibility factor over the summation period “t’;

Remaining symbols: as above.

e) by application of volume summation at metering conditons and P T Z conversion including
determination of compressibility factor at base conditions Z,, for currant gas composition:

PxH xZ,
AE, = K" =522 z . (10)
TXZ .=
where K" = I (11)
b,
Zy: representative value of compressibility factor at base conditions over the

summation period “t’;

Remaining symbols: as above.
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5 Rated operating conditions

5.1 General

The rated operating conditions for VCD shall comply with Clause 5 of EN 12405-1:2005+A2:2010. The
following requirements apply to the other components of the ECD.

5.2 Specified field of measurement

5.21 General

The field of measurement of the complete instrument shall be specified by the manufacturer.

5.2.2 Specified measurement range for gas pressure

The manufacturer shall indicate the maximum operating pressure.

5.2.3 Specified measurement range for gas temperature

The manufacturer shall specify the gas temperature range.

5.2.4 Gas characteristics
The manufacturer shall specify the characteristics (limits of chemical composition) of the gas to be measured.

If the CVDD is a gas chromatograph, it shall be capable of measuring at least the components given in 6.8.

5.2.5 Base conditions
The manufacturer shall specify the base conditions or range of base conditions for converted quantities.

The base conditions used for the calorific value and converted quantities shall conform to the various

possibilities given in EN_ISO 13443.
5.3 Environmental conditions

5.3.1 Ambient temperature range
The manufacturer shall specify the ambient temperature range of the ECD with a minimum temperature range

of 50 °C for the climatic environment, and the minimum temperature limit being either -40 °C, -25 °C, -10 °C or
5 °C, and the maximum temperature limit being either 30 °C, 40 °C, 55 °C or 70 °C.

5.3.2 Humidity range
The instrument shall operate in a relative humidity range of 10 % to 93 %. The manufacturer shall indicate
whether the instrument is designed for condensing or non-condensing humidity as well as the intended

location for the instrument. If designed for non-condensing humidity, the device shall meet the requirements of
Test H.3. If designed for condensing humidity, the device shall meet the requirements of Test H.4.

5.3.3 Mechanical environment

The manufacturer shall specify the mechanical class for which the device is intended (M1 or M2; see 3.3.1).
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5.3.4 Electromagnetic environment

The device shall be able to operate under electromagnetic environmental class E2 (see 3.3.2).

5.4 Power supply

The manufacturer shall specify the nominal value of the AC supply and/or the limits of DC supply.

6 Construction requirements

6.1 General

The construction requirements for VCD shall comply with Clause 6 of EN 12405-1:2005+A2:2010. The
construction requirements for other components of the ECD shall be as follows.

6.2 General (including software)

6.2.1 All the constituent elements of an ECD shall be constructed of materials having appropriate quality to
resist the various forms of degradation which may occur under rated operating conditions as specified by the
manufacturer. An ECD shall, in all circumstances, withstand the influence factors and disturbances defined in
8.5 and 8.6.

6.2.2 All the constituent elements of an ECD shall be designed in such a way that it does not degrade the
accuracy of the measurement of the gas meter with which it is associated.

6.2.3 The ECD shall be constructed in such a way that any intervention, liable to influence the accuracy of
measurement, shall cause permanently visible damage to the ECD or its protective seals, or set an alarm
which shall be memorised in the event register. The seals shall be visibly fixed, and easily accessible.

Electronic seals shall comply with the following requirements:

— Access shall only be obtained by using a password or a code that can be updated or by using a specific
device;

— The last intervention, at least, shall be registered in the memory, including date and time of intervention
and a specific element to identify the intervention;

— It shall be possible to have access, at least, to the last intervention.

For VCD, where the given inputs may be dismantled or replaced, all connections and interfaces between the
calculator and transducers or meter should be protected by separate seals to avoid the breaking of the main
metrological seal (or verification mark) in case of component replacement. Access to parameters which take
part in the determination of the measured results shall not be possible through the disconnected points,
except if the conditions given in this paragraph are fulfilled.

The CVDD shall be sealed to prevent the parameters used for determining the calorific value from being
altered when these parameters are not managed according to documented provisions or quality assurance
system providing traceability of modifications.

6.2.4 For VCD/EC, the conversion factor shall be recalculated at intervals not exceeding 1 min for a
temperature conversion device and not exceeding 30 s for the other types of gas-volume conversion devices.

However, when no volume signal has been received from the gas meter for

— over 1 min for a temperature conversion device or
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— over 30 s for other types,
recalculation is not required until the next volume signal is received.

6.2.5 Any interfaces and connections fitted within the ECD allowing the connection of complementary
devices shall not corrupt the metrological behaviour of the ECD.

6.2.6 The interconnections and any interfaces between the calculator and the transducers are integral parts
of the ECD.

For an ECD being composed of an assembly of separate associated devices, these connections should be
protected by separate seals, to avoid breakage of the main metrological seal (or verification mark) in the case
of replacement of a component.

The manufacturer shall specify the length and characteristics of the interconnections and of any interfaces
where these may affect the accuracy of measurement of the ECD.

6.2.7 A data transmission interface of associated devices shall fulfil the following conditions:

— interfacing interoperability on hardware and software (e.g. voltage levels, baud rate, connectors, radio
frequencies, protocol drivers, etc);

— integrity of data against unintentional changes.
In addition, it shall be assured, that:

— all measurement/physical data shall be transferred in a resolution which satisfies the calculation accuracy
to meet the MPEs;

— timing of data updates shall be compatible with behaviour of the device tested.
In case of data transmission errors, communicating devices receiving data shall act according to 6.7.1.

The manufacturer of the device shall provide all information needed to develop the communication software
and hardware for the associated partner device or a simulating apparatus used for testing (see 8.7)

NOTE More detailed requirements for data transmission to and from systems fall outside the scope of this European
Standard. The associated data communication conformity test is not part of this type of test procedure.

The following overall criteria for secure transmission,

— authentication,

— authorisation, and

— integrity,

are attributes of data transmission and depend on security policy for a system and its implementation.

Data transmission techniques should be based on international standards, where organisations and notified
bodies can provide conformity test procedures and certifications.

6.2.8 Equipment designed for use in hazardous areas shall meet the electrical requirements specified in the
appropriate standards (i.e. EN 60079, all parts).

6.2.9 All the constituent elements of an ECD shall be constructed in such a way that the compatibility of
electromagnetic disturbances conforms to the requirements specified in EN 55011|.
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6.2.10 Casings shall meet the requirements concerning the security of the equipment as specified in

N 60950-1].

6.2.11 The ECD shall be manufactured of dimensionally stable materials. All parts which come into contact
with the gas to be measured additionally shall be:

— resistant to, or permanently protected against any direct or indirect corrosion caused by the gas
components or their compounds;

— protected from ingress of dirt or particles transported by the gas stream.

6.3 Casings (and sealing)

The casings of all the constituent elements of an ECD shall have an ingress protection index (IP), specified in
N 60529, complying with the installation conditions specified by the manufacturer.

Any part of the ECD designed for outdoor use and not intended to be installed in a weatherproof housing shall
be at least in accordance with the severity level IP 65, as specified in EN 60529.

6.4 Indications

6.4.1 General

6.4.1.1 The energy calculator shall be fitted with an indicating device that indicates:
— incremented energy;

— current calorific value (on different time basis);

— incremented volume at base conditions Vi,

— incremented volume at measurement conditions V,,, if applicable;

— incremented corrected volume V,, if applicable;

— alarms indications as defined in 6.7.

6.4.1.2 Additionally, the following information shall be indicated by one of the methods described in
6.4.1.3:

a) conversion factor C, if applicable;

b) compression factor Z, if applicable;

c) parameter values measured by the transducers (e.g. pressure p in bar, temperature t in °C);
d) correction factor C;, if applicable;

e) correction function F(Q), if applicable;

f) alarm(s) indication(s) additional to those defined in 6.7, if applicable;

g) entered data which affect the metrological result;

h) gas properties used in Z computation, if applicable;

i) reference to the method by which the compression factor is calculated or the constant, if applicable;
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j)  serial number of the transducers, as appropriate;

k) upper and the lower limits of the specified measuring range of the temperature transducer in K or °C and
the gauge or absolute pressure, in bar, of the pressure transducer, as appropriate;

I)  value of one volumetric pulse at metering conditions if applicable in the form:
1) 1imp = ... m* (or dm®); or
2) 1m®(ordm? = ... imp.

m) parameters for gas meter error correction curve, if applicable;

n) indication of the end of life of the battery, if applicable;

0) software version.

It shall also be possible, at the time of the control operations described in Annex A, to display the values of the
conversion factor and of the various quantities measured or calculated.

6.4.1.3 The information shown in 6.4.1.2 shall be indicated either

— on the indicating device of the gas ECD, or

— on a permanently attached information plate with indelible markings, or
— on an externally attached indicating device, or

— on a combination of the above.

6.4.1.4 The incremented energy shall be preferentially displayed.

6.4.1.5 The method by which the quantities described in 6.4.1.2 can be displayed on the indicating device
of the gas ECD shall take one of the following forms:

1) By means of direct operator input (e.g. the depression of push buttons, whereby each quantity may be
selected by sequential operator inputs or combination of operator inputs. Each operator shall select the
current value of the quantity. If after a maximum period of 255 s there has been no operator input, the
display shall revert to showing the incremented energy, or to visualising E by a simple operation (e.g. the
depression of a push button).

2) By means of automatic and sequential scrolling through the quantities that may be continuous, or initiated
by an operator input. In this case, the display shall show each parameter for 5 s and the incremented
energy shall be shown after the completion of the calculation or every 15 s.

6.4.1.6 The identification and the unit of each quantity or parameter that can be indicated shall be clearly
shown next to or upon the display unit of the calculator.

EXAMPLE Calorific value, Hs, KWh/ me.
6.4.1.7 The scale interval of the display of the incremented energy shall be of the form 10" units of
energy. The value of the scale interval shall be clearly stated in the vicinity where the volume at base

conditions is displayed.

6.4.1.8 The indicating device shall have at least eight significant digits.
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