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European foreword

This document (EN 12261:2024) has been prepared by Technical Committee CEN/TC 237 “Gas meter“\\
the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either @lon of an
identical text or by endorsement, at the latest by September 2024, and confllc tandards shall

be withdrawn at the latest by September 2024.

Attention is drawn to the possibility that some of the elemeniﬂmg\document may be the subject of
patent rights. CEN shall not be held responsible for ideniffiNhig &fiy or all such patent rights.

This document supersedes EN 12261:2018. \\

EN 12261:2024 includes the follw@@niﬁ;ant technical changes with respect to EN 12261:2018:
— Harmonization with PED;

— Clause 6 reworked completely;

— Annex G added;

— Annex ZB added.

This document has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

For the relationship with EU Legislation, see informative Annex ZA and ZB, which is an integral part of
this document.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

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, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom
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Introduction

“International Recommendation 6” and “International Recommendation 32” and the cont
bodies' national standards on turbine meters have been taken into account.

In the preparation of this document, the content of ISO 9951:1993, the content of OIML P m
ber

The metrological aspects of this document might be subject to amendmen Qﬁg it into line with the
Measuring Instruments Directive (MID).

Electronic Indexes are not specifically covered by this doqu (?\awever work to produce a standard
covering these devices is in progress under CEN/TC 237()“ﬁ

A\
e
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1 Scope

This document specifies the measuring conditions, requirements and tests for the constructlon
performance and safety of class 1,0 axial and radial turbine gas meters with mechanical ind
devices, hereinafter referred to as a meter(s), having in-line pipe connections for gas ﬂow m su e

This document applies to turbine gas meters used to measure the volume of fuel gas St and 2nd
gas families, the composition of which is specified in EN 437:2021, at maxim pressures up
to 420 bar, actual flow rates up to 25 000 m3/h over a gas temperature 0 m 40 °Cupto 70 °C,
with a range of at least 40 K and for a climatic environmental te (\aange of at least 50 K.

This document applies to meters that are installed in w1th vibration and shocks of low

significance and in:

— closed locations (indoor or outdoor WXC‘ tection as specified by the manufacturer) with
tdity;

condensing or with non- Conde%'

or, if specified by the manufactur

— open locations (outdoor without any covering) with condensing humidity or with non-condensing
humidity;

and in locations with electromagnetic disturbances.

Unless otherwise specified in this document:

— all pressures used are gauge;

— all influence quantities, except the one under test, are kept relatively constant at their reference
value.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 437:2021, Test gases - Test pressures - Appliance categories

EN 1092-1:2018, Flanges and their joints - Circular flanges for pipes, valves, fittings and accessories, PN
designated - Part 1: Steel flanges

EN 1092-2:2023, Flanges and their joints - Circular flanges for pipes, valves, fittings and accessories, PN
designated - Part 2: Cast iron flanges

EN 1092-3:2003,! Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN
designated — Part 3: Copper alloy flanges

EN 1092-4:2002, Flanges and their joints - Circular flanges for pipes, valves, fittings and accessories, PN
designated - Part 4: Aluminium alloy flanges

EN 1759-1:2004, Flanges and their joint - Circular flanges for pipes, valves, fittings and accessories, Class
designated - Part 1: Steel flanges, NPS 1/2 to 24

1 Asimpacted by corrigendum EN 1092-3:2003/AC:2007.

\
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EN 1759-3:2003,2 Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, Class
designated — Part 3: Copper alloy flanges

EN 1759-4:2003, Flanges and their joint - Circular flanges for pipes, valves, fittings and accesaﬁ(\\uss
designated - Part 4: Aluminium alloy flanges 6

EN 10204:2004, Metallic products - Types of inspection documents

EN 15612:2020, Railway applications - Braking - Brake pipe accﬁ@g‘?‘g

EN ISO 17663:2023, Welding — Quality requirements, o treatment in connection with welding and
allied processes (1S0 17663:2023)

EN 22768-1:1993, General toleramg- 1: Tolerances for linear and angular dimensions without
individual tolerance indicatio 68-1:1989)

ENIEC 60079-0:2018,3 EXxplosive atmospheres — Part0: Equipment— General requirements
(IEC 60079-0:2018)

II "

EN 60079-11:2012, Explosive atmospheres - Part 11: Equipment protection by intrinsic safety "i
EN 60529:1991,% Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

EN 60947-5-6:2000, Low-voltage switchgear and controlgear - Part 5-6: Control circuit devices and
switching elements - DC interface for proximity sensors and switching amplifiers (NAMUR)

EN 62246-1:2015, Reed switches - Part 1: Generic specification

EN ISO 5167-1:2022, Measurement of fluid flow by means of pressure differential devices inserted in
circular cross-section conduits running full - Part 1: General principles and requirements (I1SO 5167-1:2022)

EN ISO 9606-1:2017, Qualification testing of welders - Fusion welding - Part 1: Steels (ISO 9606-1:2012
including Cor 1:2012 and Cor 2:2013)

EN ISO 9606-2:2004, Qualification test of welders - Fusion welding - Part 2: Aluminium and aluminium
alloys (1S0 9606-2:2004)

EN ISO 9606-3:1999, Approval testing of welders - Fusion welding - Part 3: Copper and copper alloys (ISO
9606-3:1999)

EN ISO 9606-4:1999, Approval testing of welders - Fusion welding - Part 4: Nickel and nickel alloys (1SO
9606-4:1999)

EN ISO 9606-5:2000, Approval testing of welders - Fusion welding - Part 5: Titanium and titanium alloys,
zirconium and zirconium alloys (1SO 9606-5:2000)

EN IS0 9712:2022, Non-destructive testing - Qualification and certification of NDT personnel (ISO
9712:2021)

2 Asimpacted by corrigendum EN 1759-3:2003/AC:2004.
3 Asimpacted by corrigendum EN 60079-0:2018/AC:2020-02.
4 Asimpacted by EN 60529:1991 /corrigendum May 1993, EN 60529:1991/AC:2016-12,
EN 60529:1991/A1:2000, EN 60529:1991/A2:2013 and EN 60529:1991/A2:2013/AC:2019-02.
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EN ISO 14732:2013, Welding personnel - Qualification testing of welding operators and weld setters for
mechanized and automatic welding of metallic materials (1SO 14732:2013)

EN ISO 15611:2003, Specification and qualification of welding procedures for metallic mater@((\\
Qualification based on previous welding experience (I1SO 15611:2003)

EN ISO 15613:2004, Specification and qualification of welding procedures fo W materials -
Qualification based on pre-production welding test (1SO 15613:2004)

EN ISO 15614-1:2017,5 Specification and qualification of We[dlw ures for metallic materials —
Welding procedure test — Part 1: Arc and gas welding of ste Is rc welding of nickel and nickel alloys
(1S0 15614-1:2017, Corrected version 2017-10-01)

EN ISO 15614-2:2005,¢ Specification and \xc tion of welding procedures for metallic materials —
Welding procedure test — Part 2; A % of aluminium and its alloys (ISO 15614-2:2005)

EN ISO 15614-4:2005,7 Specification and qualification of welding procedures for metallic materials —
Welding procedure test — Part 4: Finishing welding of aluminium castings (ISO 15614-4:2005)

EN ISO 15614-5:2004, Specification and qualification of welding procedures for metallic materials
Welding procedure test - Part 5: Arc welding of titanium, zirconium and their alloys (ISO 15614-5:2004)

EN ISO 15614-6:2006, Specification and qualification of welding procedures for metallic materials
Welding procedure test - Part 6: Arc and gas welding of copper and its alloys (ISO 15614-6:2006)

EN ISO 15614-7:2019, Specification and qualification of welding procedures for metallic materials
Welding procedure test - Part 7: Overlay welding (ISO 15614-7:2016)

EN ISO 15614-8:2016, Specification and qualification of welding procedures for metallic materials
Welding procedure test - Part 8: Welding of tubes to tube-plate joints (1SO 15614-8:2016)

EN ISO 15614-11:2002, Specification and qualification of welding procedures for metallic materials
Welding procedure test - Part 11: Electron and laser beam welding (ISO 15614-11:2002)

ISO 7005-1:2011, Pipe flanges — Part 1: Steel flanges for industrial and general service piping systems
ISO 7005-2:1988, Metallic flanges — Part 2: Cast iron flanges

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

5 Asimpacted by amendment EN ISO 15614-1:2017/A1:2019.
6 Asimpacted by corrigendum EN ISO 15614-2:2005/AC:2009.
7 As impacted by corrigendum EN ISO 15614-242005/AC:2007.
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3 Terms, definitions and symbols
3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply. 0((\
ISO and IEC maintain terminology databases for use in standardization at the Q%gddresses
— ISO Online browsing platform: available at https://www.iso. org/obﬁa

/
— IEC Electropedia: available at https://www. electrone&u%&\a

3.1.1

turbine gas meter \

measuring device in which the dyn \f rces of the flowing gas cause a turbine wheel to rotate with a
speed as a function of the yol @rate

Note 1 to entry:  The number of revolutions of the turbine wheel is the basis for the indication of the volume
passed through the meter.

Note 2 to entry:  Itis designed to measure, memorize and display the volume of a fuel gas that has passed through
it.

3.1.2
measured quantity
volume in cubic meters, at metering conditions

3.1.3
volume flow rate
volume at metering conditions divided by time

3.14

rangeability

ratio between Qmin and Qmay, i.e. the minimum and maximum flow rate respectively for which the meter
performs within the maximum permissible errors

3.1.5
average velocity
volume flow rate divided by the cross-sectional area of the meter connections

3.1.6
casing
pressure containing structure of the meter

3.1.7 Pressures and temperatures

3.1.7.1

maximum allowable pressure (strength)

PS

maximum allowable pressure PS' means the maximum pressure for which the equipment is designed, as
specified by the manufacturer, and defined at a location specified by him, being either the connection of
protective and/or limiting devices, or the top of equipment or, if not appropriate, any point specified
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3.1.7.2
metering pressure
P \
absolute gas pressure to which the indicated volume of gas is related 00((\
3.1.7.3 eo:
operating pressure \)g
gas pressure within the piping containing the meter ga'

-
3.1.7.4 \(\a
operating pressure range C
permissible pressure range over which the meter {s ated and operates within the metrological
requirements, which has to be compatible w‘it\ e¥ign and construction calculations

3.1.7.5 \’}96 *

maximum/minimum allowabl ptrature (strength)

TS

maximum/minimum allowable temperature TS’ means the maximum/minimum temperatures for which
the equipment is designed, as specified by the manufacturer

3.1.7.6

operating temperature range

range of metering temperatures over which the meter operates within the metrological requirements,
which has to be compatible with the design and construction calculations

3.1.8 Designation

3.1.8.1
DN-designation
numerical designation of size for components of a pipework system, which is used for reference purposes

Note 1 to entry: It comprises the letters DN followed by a dimensionless whole number which is indirectly
related to the physical size, in millimetres, of the bore or outside diameter of the end connections.

3.1.8.2

PN-designation

alphanumeric term used for reference purposes related to a combination of mechanical and dimensional
characteristics of a component of a pipework system with regard to pressure

Note 1 to entry: It comprises the letters PN followed by a dimensionless whole number.

3.1.9
metering conditions
conditions of the gas prevailing at the point of the measurement

EXAMPLE Temperature and pressure of the measured gas in the meter.

10
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3.1.10
Reynolds number

Re \
number referring to the flow conditions: 0((\

Re = —4Qm;‘)55 103 \)
mu
,gﬁ«
where 0 (\a‘
Re is the Reynolds number, dimensionl alUue;

D is the pipe internal dlame \
u is the dynamic yi /m-s;
Qpass is the mass fl xﬁf?kg/s
where the value of D is given by the internal pipe diameter

Note 1 to entry:  The parameters (variables) in the above equation and their units are defined in Table 1.

3.1.11
error of indication
indication of a turbine meter minus the reference value of the measurand

Note 1 to entry:  Errors (E) are expressed as relative values (as a percentage) by the ratio of the difference
between the indicated volume (V;) and a reference volume (V) of the gas which has passed through the gas meter

to this latter value:

V.-V
E= ’V C-100[%]

or between the indicated flow rate (Q; ) and the reference flow rate (Q_)

E:u-loo[%]

c

3.1.12
pressure loss
non-recoverable pressure drop caused by the presence of the turbine meter in the conduit

3.1.13
pulse value
number of pulses per cubic metre indicated

11
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3.1.14 Gas families

3.1.14.1

1st family 0((\\

gas having a Wobbe index between:
23,8 M]-m-3and 31,4 M] - m-3
according to EN 437:2021 related on gross calorific value . (\a"

3.1.14.2

2nd family .
gas having a Wobbe index between: \\

41,3MJ] - m-3and 57,9 MJ - m—3\\' *
according to EN 437:2021 relatex}n gross calorific value

3.1.15

class 1,0 meter

meter which has an error of indication between -2 % and +2 % for flow rates Q where Qumin < Q < @y, and
between -1 % and +1 % for flow rates Q where Q: < Q < Qmax and when the errors between Q: and Qmax all
have the same sign, they all shall not exceed 0,5 %

3.1.16
Qmin

lowest flowrate at which the gas meter provides indications that satisfy the requirements regarding
maximum permissible error (MPE)

3.1.17
Qmax

highest flowrate at which the gas meter provides indications that satisfy the requirements regarding MPE

3.1.18
Q

transitional flowrate, the flowrate occurring between the maximum and minimum flowrates at which the
flowrate range is divided into two zones, the ‘upper zone’ and the lower zone’

Note 1 to entry:  Each zone has a characteristic MPE.

3.1.19
Qr

overload flowrate, the highest flowrate at which the meter operates for a short period of time without
deteriorating

12
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3.2 Symbols

The symbols and subscripts used hereafter in this document are specified in Table 1.

Table 1 — Symbols “\\
y - g 0

Symbols Represented quantity ,.\P:D *  Unit
c Pressure loss coefficient depending on meter type \)\D' mm-~*
d Relative density of the gas (pgas/pair) n e:“v' _
D Inside diameter meter outlet/inlet A\(\\‘\ - mm
D1 Inside diameter pipe al b\ v mm
E Error . |\N\‘\‘ ) %
F Force (bending momer\t‘q\‘ N N
F Force (to‘rsi%@aér‘lt) N
I Current N A
L Length of the lever arm (bending moment) mm
L Length of the lever arm (torsional moment) mm
M Torque N-m
p Pressure bar
PS Maximum allowable pressure (strength) bar
Ap Pressure loss mbar
Q Volume flow rate m3/h
Qmass Mass flow rate kg/s
q specified volume flow m3/h
Re Reynolds number —
t Temperature °C
TS Maximum/minimum allowable temperature (strength) K
T Absolute temperature K
Us Battery voltage \Y
% Volume m3
1% Average velocity m/s
7 Dynamic viscosity Pa-s
p Density of the gas kg - m-3
Subscripts:
i Summation index
m Metering conditions of the gas
max Maximum value
min Minimum value
S Specified conditions
t Transitional

13
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4 Meter classification
4.1 General

The maximum allowable operating pressure for flanges in accordance with the relevapt gﬁggf(\
[SO 7005-1:2011 and ISO 7005-2:1988 shall not be less than maximum allowable pre %.‘ anges
shall be in accordance with following appropriate standards: EN 1092-1:2 % 092-2:2023;
EN 1092-3:2003; EN 1092-4:2002; EN 1759-1:2004; EN 1759-3:2003; EN 17, é .

] -
4.2 Flange pressure ratings \\'\(\a‘

Flanges shall be designed according to PN Designation ass rating (see Table 2).
Table 2 — F\l‘ ssure ratings

PN Designatiorl *)(05 4 ANSI class rating
10 \\\"‘ 125
16 —
20 150
25 —
40 —
50 300
64 —
100 —
110 600
150 900
250 —
260 1500
420 2500
NOTE  This table is based on EN 1333:2006 resp. ISO 7005-1:2011.

The use of the following pressure ratings is recommended:
10-16-20-25-40-50-100-150-250 - 420.

4.3 Gas meter sizes, rangeability and connection diameter sizes

Gas meters shall be classified as class 1,0 with the maximum and minimum flow rates and nominal
diameters as shown in Table 3.

The maximum and minimum flow rates shall be specified for the gas density for which the meter will
operate within the specifications of meter performance defined in Clause 5.

NOTE The maximum flow rate in cubic meters per hour (m3/h) is a number in R 5 of the sets of preferred
numbers listed in ISO 3:1973 (the value of 63 has been rounded to 65).

14
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Table 3 — Authorized values of maximum flow rates, corresponding minimum flow rates and
nominal diameters

\
Rangeability Nominal diameters&l((\\
1:20 1:30 1:50 66'0
Qmin (m3/h) a\)
Quax ,Q B C
(m3/h) R\
40 2 13 N 8 25 50
65 3 WAV 13 50
100 e = E 2 50 80
160 ALY 5 3 50 80 100
250 13 8 5 80 100
400 20 13 8 80 100 150
650 32 20 13 100 150
1000 50 32 20 150 200
1600 80 50 32 150 200 250
2500 130 80 50 200 250 300
4000 200 130 80 250 300 400
6500 320 200 130 300 400
10 000 500 320 200 400 500
16 000 800 500 320 500 600
25000 1300 800 500 600 750

A high speed version
B normal speed version (preferred)
C low speed version

4.4 Connections and dimensions

The inlet and outlet of the meter shall have the same nominal diameter and connection type.

The preferred overall length in millimetres of the meter between inlet and outlet connections is 3 DN.
Tolerances are given in EN 22768-1:1993, “Designation c”.

The preferred length in millimetres of 3 DN for the meter shall not be exceeded. For shorter meters the
manufacturer shall be able to provide a “make up spool piece” to bring their body lengths up to the
preferred length, where requested.

The maximum overall distance in millimetres measured from the extremity of the protruding parts to the
meter axis shall not exceed 150 plus 1,5 DN.

For flange connections refer to Table 2.
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4.5 Temperature ranges

The gas and the ambient temperature ranges for which the meter is designed to perform within the \
standard performance specification shall be stated. 0((\
4.6 Climatic environment

e
The climatic environment ranges for which the meter is designed to pelala\& the standard

performance specification shall be stated. (\a‘,

5 Metrological performance requirements G\\\
5.1 General )

.
Each type of meter shall be subjecte SSI‘IGS of tests specified in 5.2 to establish the metrological
performance of the type of metew pe of meter comprises a range of sizes of the same basic design
and a range of metering conditiony, the type test may be performed on a limited number of sample meters
(1 to 6 samples irrespective of size) being representative for that range of meter sizes and metering
conditions.

Each meter conforming to an approved type shall be tested individually according to Annex E. The results
of the tests obtained in 5.2 and Annex E shall be available on request together with a statement of the
conditions under which the test took place.

The meter shall be fitted with all components which may affect the metrological performance.
General requirements for the test facility to be used for the type test are given in Annex A.

Where the text refers to a gas for flow tests this means air or a gas from the 1st or 2nd gas family or any
other gas provided it is yielding similar metrological results at a Reynolds number within +5 % of the
Reynolds number at the foreseen metering conditions.

The total uncertainty of the equipment used to measure the error of indication shall be calculated
according to ISO/IEC Guide 98-3:2008.

5.2 Type testing
5.2.1 Error of indication
5.2.1.1 Requirements

The error of indication of the meter shall be in absolute values less than the maximum permissible errors
specified in Table 4, taking account of Table 5.
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Table 4 — Maximum permissible errors

Flow rate Q Maximum permissible errors ‘A\
)
Quin< Q< Q. £2 % ~O\'
\ 4
Q:< QS Quax +1%, OO

Table 5 — Transitional flow Rﬁ@g

Rangeability ' X\\‘ ) Q:
1:20 N N ¢ 0,20 - Qumax
1:30 <t \\V 0,15 - Qmax
> 1\ \V ~ 0,10 - Qs
at

In order to ensure that the gas meter does not exploit the MPEs or systematically favour any party, each
meter shall be adjusted so that the weighted mean error (WME) is as close to zero as the adjustment and
the maximum permissible errors will allow.

The WME shall have a value between -0,4 % and +0,4 %.
The WME is calculated as follows:

Z(Qi /Qmax ) ’ Ei

WME =
Z(Qi /Qmax)

where

Qi/ Qmax is a weighting factor;

E; is the error of indication at the flow rate Q; given as a percentage.

When Q; = Qmax @ weighting factor of 0,4 instead of 1 shall be used.

If tests at more than one pressure are carried out, the difference between the results of the tests between
0,25 * Qmax and Qmax shall not exceed 0,5 % for meters with DN > 100 or 1,0 % for meters with DN < 100.

If a meter has been certified for one operating pressure range it is deemed to be certified for any smaller
operating pressure range.

If a meter is certified for one rangeability it is deemed to be certified for any lower rangeability.
5.2.1.2 Test

Before type testing, a meter shall undergo a run-in-period of 50 h at a flow rate of at least 0,5 - Qmax-

The test consists of determining the error of indication of the complete meter at the flow rates given in
Table 6.

For a meter type specified for measurementin a pressure range below or equal to 4 the error of indication
test shall be carried out with a gas at atmospheric conditions (¥100 mbar).
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For a meter type specified for measurement in a pressure range extended above 4 bar the error of
indication test shall be carried out with a gas in the range of the specified metering conditions. The tests
shall be carried out at least at the lowest and the highest operating pressure specified by the

manufacturer. However, for specified maximum pressures above 50 bar a test at 50 bar is de@@

acceptable. 6 G
.
Table 6 — Test flow rates in % of Qmax Qe
Rangeability ga

-
1:20 1:30 AY{\K\'& 1:50
N ‘b‘ ' 2
APNNYT
5 O s 5
10 \\ay 10 10
20 15
25
40 40 40
70 70 70
100 100 100
NOTE The above test points include Qmin, @t and Q@max for each meter. If the test point is equal to Qy, the tighter

limit of the error of indication has to be applied.
5.2.2 Metrological stability
5.2.2.1 Requirements

In the flow rate range from 0,25 - Qmax to Qmax the variation of the error of indication of the meter at each
flow rate shall stay within a span of 0,2 %.

5.2.2.2 Test

The error of indication of the meter shall be determined at various flow rates in the following order:
0,25 * Qmax, 0,70 - Qmax, 0,40 * Qmax, @max, Where the change from 0,4 - Qmax t0 Qmax is done via 1,10 - Qmax, in
order to approach Qmax from a higher flow rate. At each flow rate the error shall be determined three
times without changing the flow rate. The cycle shall be repeated three times. The test shall be carried
out with a gas at atmospheric conditions (100 mbar) or at the lowest pressure designated on the meter.

The nine resulting errors of indication at each flow rate shall be within a span of 0,2 %.
5.2.3 Linearity

5.2.3.1 Requirements

For the test flow rates from 0,25 Qmax to Qmax at each test pressure the differences between the highest
and the lowest error of indication shall not exceed the values specified in Table 7.
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Table 7 — Allowable differences between the highest and lowest error of indication at each test

pressure
Pressure ((\\
Size 0
< 4 bar

< DN 100 1,0 % A\\Q%‘%

>DN 100 1,0 % f 0,3%
5.2.3.2 Test \\\\Q‘
In order to determine if the linearity requlre Tfllled the value of the errors found at each flow
rate according to 5.2.1.2 shall be taken

5.2.4 Endurance

x’&Q

Meters shall retain the accuracy of their metrological characteristics, within defined limits, over their
expected life. To prove this the meters shall undergo an endurance test.

5.2.4.1 Requirements

The difference in error of indication between the start and end of the test shall be less than one third of
the maximum permissible error given in Table 4.

After the test, the error of indication shall not exceed the maximum permissible error given in Table 4.
5.2.4.2 Test

One to six sample meters of each type irrespective of size shall be used for the endurance test.
Meters shall be tested with their indicating devices fitted.

The duration of the test shall be such that each meter measures a volume corresponding to 1 000 h of
operation of the meter at the maximum flow rate; the test shall be completed within 2 months.

For a meter type intended for operation in a pressure range below or equal to 4 bar the test shall be
carried out with a gas at a pressure of 4 bar or its maximum operating pressure whichever is the lower.
For a meter type intended for operation in a pressure range extended above 4 bar, the test shall be carried
out with a gas at a minimum pressure of 8 bar or at its maximum operating operating pressure whichever
is lower.

At the start of the test all meters shall conform to 5.2.1.1 and 5.2.2.1.

At the end of the test the error of indication of the meters shall be determined again under the same
conditions and at the same test facility as at the start of the test.

5.2.5 Meter position
5.2.5.1 Requirements

Unless it is specified on the meter that it is to be used only for certain mounting positions in the line, for
each type of meter it shall be established whether the position of the meter influences the measuring
behaviour of the meter. The following positions shall be considered: horizontal, vertical flow-up, vertical
flow-down.
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5.2.5.2 Test

The test consists of 2 parts.

a) The meter shall be tested in each position to be considered according to the procedure in 5
test shall take place at the lowest operating pressure of the meter. The difference in test S all
be less than one third of the maximum permissible error limits for the flow ra @nd below

Q.
b) A sample meter shall be subjected to the endurance test spe%ﬁ\\(tl\& égeach position.

Different sample meters may be used for each test positj G
5.2.6 Temporary overload
5.2.6.1 Requirements

The meter shall be designed to &apable of occasionally running 20 % above the maximum flow rate
within the range of pressure and temperature for which it is rated without influence on the error of
indication of the meter.

5.2.6.2 Test

The meter shall run at a flow rate of 1,2 - Qmax for a time period of 1 h. The test shall be carried out at the
same pressures as the error of indication test in 5.2.1.

After this 1 h test, the error of indication in the flow rate range from 0,25 - Qmax t0 Qmax Shall remain within
the span specified for the stability test in 5.2.2.

5.2.7 Temperature range
5.2.7.1 Requirements

The gas and the environmental (climatic) temperature ranges over which the meter is designed to
perform within the standard performance specification shall be stated by the manufacturer. These shall
be a minimum temperature range of 40 K for the gas temperature and 50 K for the environmental
temperature.

The upper temperatures (gas and climatic) shall be either 40 °C, 55 °C or 70 °C. The lower temperatures
(gas and climatic) shall be either -10 °C, -25 °C or -40 °C.

5.2.7.2 Test

The test consists of three parts.

a) Materials

The manufacturer shall demonstrate that all materials of which the meter is designed are capable of
withstanding the extreme temperatures of the specified temperature range.

b) Teston the indicating device

The indicating device, including as many parts of the gear train as possible from the design of the meter,

shall be taken from the meter and placed in a temperature cabinet. It shall be connected to a drive unit
capable of operating the indicating device.

The indicating device shall then be exposed to a 24 h cyclic temperature variation between the upper and
lower temperature limit, maintaining the relative humidity above 95 % during the temperature change
and low temperature phases, and at 93 % at the upper temperature phase.
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NOTE Condensation will occur during the temperature rise.

The 24-h cycle consists of:

— temperature rise during 3 h; 0((\\

— temperature maintained at the upper value until 12 h from the start of the cqe%
— temperature lowered to lower value within 3 h; g@

— temperature maintained at the lower value until 24 m\‘s\completed

During and after the temperature cycle thWemce shall operate without problems.
c) Testof the complete meter

The error of indication om‘\nQer shall be determined at the lowest and the highest temperature
defined in 3.1.7.6. Care shall be taken that the meter temperature has been stabilized at this test
temperature.

The test shall be carried out at the flow rates defined in the Table 6.
Two sample meters of each type, the size of which does not exceed DN 150, shall be used for the test.

The test shall be carried out at atmospheric conditions (+100 mbar).

5.2.8 Installation conditions
5.2.8.1 Requirements
In order to assess the sensitivity of the meter performance to upstream installation conditions, each type

of meter shall be subjected to the standard tests described in Annex B, Perturbation testing.

The errors of indication obtained during disturbed flow conditions downstream of the perturbation units
shall not differ by more than one third of the maximum permissible error limits given in Table 4, from
the error of indication obtained with an undisturbed upstream flow condition as obtained in 5.2.1.

Any additional pipe inlet lengths and/or flow conditioners necessary to meet this requirement shall be
specified by the manufacturer. These components together with the meter constitute a “meter package”.

5.2.8.2 Test

The test is specified in Annex B.

5.2.9 Maximum permissible pressure loss
5.2.9.1 Requirements

Pressure loss data for the meter type and size or meter package, as appropriate, shall be provided by the
manufacturer.

The pressure loss of a new turbine meter shall, with air at atmospheric conditions (*100 mbar) as test
medium, and at flow rate Qmax be less than the values specified in Table 8.
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Table 8 — Maximum pressure loss values across the meter at Qn.x with atmospheric air as test

medium
Nominal diameters Pressure loss 0({\\
(mbar) G
according to C 10 \
8 A\
according to B - (%
according to A pY‘\\( i 25
NOTE  Definitions A, B, C see Table 3. \Y‘\N ‘U
N
5.2.9.2 Test . \\N
The pressure loss across the ) &ing any additional components necessary to meet the
requirements of 5.2.8.1, shall be ured between two points. These points shall be within distances of

1D upstream and downstream of the inlet and outlet of the meter (and any additional components) on
piping of the same nominal diameter as the meter. Care shall be taken on selection and manufacturing of
the pressure tappings to ensure that flow pattern distortions do not affect the pressure readings. The test
is carried out at Qmax.

The pressure loss at Qmax across the meter, and any additional components necessary to satisfy the
requirements of 5.2.8.1, shall be stated in the type test certificate.

5.2.10 Output shaft (where fitted)
5.2.10.1 Requirements

The retarding torque imposed on the meter by the output shaft shall have a limited influence on the
metrological performance of the meter, so that when tested in accordance with 5.2.10.2, the meter error
at Qumin does not shift more than the values given in Table 9.

The maximum torque, specified by the manufacturer, shall be indicated in a permanent manner on the
meter close to the output shaft.

Table 9 — Maximum permissible shifts in the meter error due to loading of the output shaft

Qmin Maximum permissible shift of the meter error
0:02 . Qmax 1,0 %
0:03 . Qmax 1,0 %
0;05 : Qmax 1,0 %
0;10 : Qmax 0,5 %

5.2.10.2 Test

Apply the maximum torque indicated on the turbine meter at atmospheric conditions (¥100 mbar).
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6 Design, material requirements and manufacturing
6.1 General \

The gas meter shall be designed such that, when installed, any mechanical interfe nGQpable of
affecting the measuring accuracy to the gas meter or to the verification or p ee tharks is made
obvious. @

A drawing showing the method of metrological sealing, 1nc1ud1ng of sealing of all metrological
relevant removable accessories shall be part of the documk} ty e approval.

Meters shall be designed and manufacturing tole n(% all be set to allow interchangeability of

components and meters of the same size and

All parts of the meter and all lubrlcantslv\ come into contact with the fluid to be measured shall be
esistant against attack by the fluid and its constituents

manufactured of suitable mategi %1' i i i i .
External surfaces shall be‘ﬁl protected against corrosion and the design shall be resistant to run-
off water.

All parts of the meter shall be manufactured of materials whose characteristics do not alter significantly
during their expected life span.

The meter casing and all other parts forming the pressure containing structure of the meter shall be made
of materials free of defects and designed in accordance with good engineering practice and procedures
suited to the pressure and temperatures for which the meter has been rated.

The design and materials shall also be such as to maintain performance when installed in accordance
with the manufacturer’s recommendations.

Internal bearings and the drive mechanism shall be protected from ingress of dirt or particles in the gas
stream.

All internal components shall be made of dimensionally stable material and be protected against any
direct or indirect corrosion caused by the gas.

The above requirements shall be assessed by visual inspection.
Materials and design shall comply with the pressure testing described in 6.2.
6.2 Robustness

6.2.1 General

Pressure testing by the manufacturer of each individual meter is mandatory.

6.2.2 Materials for pressurized parts

Pressure containing parts shall be constructed with materials suitable for the scheduled lifetime of the
meter unless replacement is foreseen. Such materials shall meet the following requirements:

— materials shall comply with harmonized standards ; or
— materials shall be covered by a European approval of pressure equipment materials; or
— materials shall be subject of a particular material appraisal.

The meter manufacturer shall ensure all relevant material certificates are available in accordance with
all specifications of the standards and codes of construction.

For a steel to be considered sufficiently ductile, when tested in a tensile test using a standard procedure
the elongation after rupture shall be no less than 14 % and its bending rupture energy shall be no less
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than 27 ] when measured on an ISO V test-piece. The test shall be undertaken at a temperature not
exceeding the lowest scheduled operating temperature, but with a maximum temperature of 20 °C. For
other than steel materials, refer to relevant standards or construction codes. ((\

6.2.3 Welded joint coefficient

There are three possible methods of determining the value of the welded joint coefg 81%1‘ welded
joints in pressure containing parts. In case of destructive and non- destructl d NDT) where
it has been proven that the whole series of joints showed no signifj m‘gacts the welded joint
coefficient shall not exceed the value 1. Otherwise, in case of me ers\ to andom NDT this value is
limited by 0.85 and for meters not subject to NDTs other than kﬂ pection 0.7.

6.2.4 Resistance to internal pressure
6.2.4.1 Requirements

The meter case shall be design @}1 tand the internal pressure using an appropriate safety factor
for the case material at PS. The Safety factor shall be chosen according to the selected design method
according to 6.2.4.2, Option 1. Alternatively, it shall be tested in accordance with 6.2.4.2, Option 2 to
ensure it has sufficient strength to operate safely.

Each meter casing and all other parts forming the pressure containing structure of the meter shall be
subjected to the individual strength test specified in 6.2.4.3. A certificate shall be delivered by the
manufacturer with each meter certifying conformity with this clause according to EN 10204:2004.

6.2.4.2 Validation method

Option 1:

Records of all design calculations shall be available for inspection to ensure that the materials and design
of the meter casing comply with a harmonized standard (e.g. EN 13445-2). Other non-harmonized
standards may be used with additional proof of compliance against the essential safety requirements of
the European legislation for pressure equipment. The design calculation shall fulfil the strength
requirements at a minimum temperature of -10 °C or lower and at a maximum temperature of +40 °C or
higher.

Option 2:
For meter casings operating at a maximum pressure in the following conditions:

— the product of the maximum allowable pressure PS and the volume Vis less than 6000 bar -L

or
— the product PS"DN is less than 3000 bar,

a hydrostatic test shall be performed at a pressure of at least five times the maximum stated operating
pressure or 2 bar, whichever is the greater.

In this test the pressure shall be maintained continuously for 30 min without the casing yielding. The test
shall be performed at a temperature of (20 + 5) °C and the procedures and results shall be recorded and
available. For each nominal diameter one sample meter shall be tested.

6.2.4.3 Individual test

The test equipment shall not subject the meter to externally applied stress which may significantly affect
the results of these tests.

At the discretion of the test facility the tests can be carried out with water, kerosene or any other suitable
liquid, having a viscosity of not greater than that of water, or with gas (air or any other suitable gas).
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The meter shall be free of entrapped air when testing with a liquid.

The test shall be performed on a meter without external painting or coating at a minimum integnal
pressure of 1,5 times the maximum allowable pressure PS with a minimum of 2 bar. \

The test shall be performed by applying pressure inside the assembled meter casing wi%ck@@nections
closed. *

Detectable leakage through the casing is not acceptable. Test duration s Pa:\)%

If pressure tests in the presence of a representative of the pu.r?‘ Ardpecified, painted meters from
stock may be retested without removal of paint. C’\\\

6.2.5 External leak tightness .

6.2.5.1 Requirements . \\

When tested as specified 1%“@% 6.2.4.3, the meter shall not leak.
atl

The assembled meters shall be tested for leakage prior to the application of any external coating or
painting capable of sealing against such a leakage. Parts shall be free of deposits, oxides, welding slag, etc.
Chemical corrosion protection treatments and internal linings are permitted.

Meters with a direct coupling that penetrates from the body of the meter to the index mechanism shall
be tested without the index mechanism fitted, leaving only the index housing.

6.2.5.2 Type test

The type test for leakage shall be identical to that given in 6.2.4.3 except that the duration of the test shall
be a minimum of 15 min.

6.2.5.3 Individual test

Test equipment shall not subject the meter to externally applied stress which may significantly affect the
results of the tests.

The test shall be carried out with a suitable gas, e.g. air or nitrogen. The gas shall be free of oil, grease and
moisture.

The test method to be used shall provide the level of sensitivity suitable for detecting a level of leakage of
0,1 - DN - mm3 - s-1 at ambient pressure and temperature conditions.

If the leakage test is run after the hydrostatic test (see 6.2.4.3) water could become trapped and seal
potential leaks, therefore the meter shall be dried before assembling the mechanism and the leak test is
carried out.

The completely assembled gas containing parts shall be pneumatically tested for external leakage at a
minimum internal pressure of 1,1 times of the maximum operating pressure with a minimum of 0,5 bar.
The pressure shall be increased slowly up to the test pressure. The rate of pressure increase shall not
exceed 350 mbar-s-! unless specified otherwise by the manufacturer.

The test pressure shall be maintained for a minimum of 3 min.

The manufacturer of the meter may carry out an additional test at a pressure close to that at which the
meter is designated to operate.

After the test the pressure shall be released at a rate not greater than that during pressurization.
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6.2.6 Bending and torsional moment

6.2.6.1 Requirements

The manufacturer’s installation instructions shall specify the level of protection required with r@@@
bending and torsional moment.

e
When tested as specified in 6.2.6.2, the performance of the meter shall not be si%@%y affected, and
the meter shall remain leak tight in accordance with 6.2.5.

6.2.6.2 Type test \\\(\'&’g

Tests for determining the strength of the meter shall be rared with a device according to Figure 1. It
consists of a lever arm of predetermined length t h'a force in addition to the weight of the meter
can be applied in a perpendicular plane for pe ihg torsional and bending moment tests. The moment
may be applied to the inlet or the tge of the meter. The opposite end of the meter shall be

supported as shown in Figure 1\\\

NOTE Figure 1 does not show the reference meter rig, or instruments for checking leakage.

[ ——
—

[ | ‘ L 7
|
|

| - yFf
/ /) /

Bending Test

|
|
|
V4 %

] |

Torsional Test
Key
1 inlet pipe
2 outlet pipe
3 load

Figure 1 — Arrangement for bending and torsional testing
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Bending and torsional moment shall be applied to the inlet or outlet flange according to the values given
in Table 10. The duration of the test shall be such as to enable the low flow calibration and leakage test

to be performed with the moment applied, however, this shall not be less than 1 min. \
Table 10 — Torsional and bending moment for meter applied to the inlet or outt(@fge\
o y ]
.
Pipe size Moqgge‘D
(DN) AN
. i
50 \A\(\a 440
80 R\ C\ 760
N

100 " \“\Nﬂ 1220
150 Al 2710
20@\\’(9 4470

> 250 7050

The low flow calibration and leakage test shall be carried out prior to, during and after the bending and
torsional tests.

The low flow calibration test shall be performed with the meter at atmospheric pressure (+100 mbar),
the error of indication shall be checked at the two lowest flows given in the relevant column of Table 6.

The errors of indication obtained during and after applying the moment shall not differ by more than one
third of the maximum permissible error, from the values obtained prior to applying the moment.

For the purpose of this bending and torsional test, the meter shall be subjected to the leakage test detailed
in 6.2.5. This shall be carried out either, at the maximum operating pressure, or at 7 bar, whichever is the
lower.

The meter shall meet the leakage requirements given in 6.2.5.

6.2.7 Resistance to impact
6.2.7.1 Requirements

The indicating device and indicating device window shall resist impact without damage or affecting the
visual reading of the indicating device numerals. The indicating device is deemed to meet this
requirement if it complies with 6.2.7.2.

6.2.7.2 Type test
The indicating device window fitted in the meter as in operation and at a temperature of (-5 + 1) °C shall

withstand the impact of a 25 mm diameter solid steel ball dropped three times from a height of 350 mm
striking the centre of the window and falling normal to its plane.

6.2.8 Transportation and storage

6.2.8.1 Requirements
The meter connections shall be fitted with suitable covers to prevent the entry of foreign matter during
transportation and storage.

The meter packing shall be prepared in such a way as to minimize the possibility of damage to the meter
during transportation. For meters with DN 100 connections and above, provision shall be made to secure
the meter in a stable position during transportation.
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The meter shall withstand the handling required during its transport and installation. After the test as
given in 6.2.7.2 it shall still comply with the following requirements:

a) the error shall be within the stability limits (see 5.2.2) 0((\\
b) the external leak tightness shall be in accordance with 6.2.5. 66 ‘G
6.2.8.2 Type test \)g
oo
The meter, in its normal packaging, shall be dropped vertically, fLG ¥on to a flat hard, horizontal

floor from a height of 0,2 m. The dropping positions are 6 C to prevent damage to external
accessories of the meter. .

6.3 Manufacturing \

The general requirements for th@ @r‘ing of a gas meter are given in Annex F.
t

The manufacturer shall state
Clause 9).

selected materials standards in the relevant documentation (see

Fabrication welds in any of the pressure containing parts shall be made using qualified welding
procedures by qualified welders or welding operators according to ENISO9606-1:2017,
EN IS0 9606-2:2004, EN ISO 9606-3:1999, EN ISO 9606-4:1999 EN ISO 9606-5:2000,
EN ISO 15614-1:2017, EN ISO 15614-2:2005, EN ISO 15614-4:2005, EN ISO 15614-5:2004,
EN ISO 15614-6:2006, EN ISO 15614-7:2019, EN ISO 15614-8:2016, EN ISO 15614-11:2002,
EN ISO 15613:2004, EN ISO 14732:2013, EN ISO 15611:2003 and EN 15612:2020 respectively.

Quality of heat treatments of welds shall be in accordance with EN ISO 17663:2023.

The revalidation routes 9.3.c) according to EN ISO 9606-1 and 5.3.c) according to EN ISO 14732 are not
permitted for meters in the categories I, IIl and IV.

Forming and machining e.g. chamfering and any of the form of preparation of components shall not result
in cracking, defects, or changes in the mechanical characteristics of the component that may be crucial to
safety of the meter. In addition, for fabrication welds to make the meter body only full penetration welds
shall be used.

This additional requirement is not applicable to seal welding.

For all pressure containing parts, the meter manufacturer shall establish and maintain suitable
procedures to identify the material throughout the production from the receipt up to the final
manufacturer’s test by markings or labelling or other equivalent methods.

Where non-destructive testing is required, the test shall be carried out by qualified personnel in
accordance with EN IS0 9712:2022.

6.4 Resistance to environmental conditions

6.4.1 General
The meter case, indicating device, name plates and external parts shall be made of or protected by

materials that are resistant to attack by weather (sunlight, humidity and temperature changes) and
common meter cleaning agents over the expected life of the meter.
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6.4.2 Resistance to ultraviolet radiation
6.4.2.1 Requirements \

Unless it is clear from the construction or from the indication on the meter that the indig@g(e}ices
and data plates are not subject to direct radiation of the sun, those indicating device atd plates shall
undergo the test in 6.4.2.2.

After completion of the following test, the indicating device as well as tl@are plate shall still be legible.

6.4.2.2 Type test \\'\(\

The window of the indicating device and the n gshall be exposed to the effects of ultraviolet
radiation for five periods, each of 8 h dur ga suspended sun lamp which has been used not more
than 400 h. The light source shall \% same radiation spectrum as a Xenon lamp with a low

transmission below 290 nm.

The test equipment shall ST’% e*an energy of at least 765 W-m2 over the entire surface of the tested
items.

The surrounding air shall not be confined, shall be free to circulate and be regulated at (43 * 3) °C.

After each exposure except the last, the items shall be immersed completely in distilled water for 16 h
and then cleaned and dried with cotton wool.

6.4.3 Resistance to external corrosion

6.4.3.1 General

All parts of the meter shall be able to resist any corrosive substances contained in the internal and
external atmosphere with which they may be in contact during normal conditions of use.

Meters shall be protected from corrosion. The protection shall meet the requirements of 6.4.3.2.1 and
6.4.3.3.1.

6.4.3.2 Penetration resistance
6.4.3.2.1 Requirements

After the test described in 6.4.3.2.2 the base metal shall not be exposed.
6.4.3.2.2 Type test

The penetration resistance of the protective coating is assessed using the apparatus described in Figure 2
with a spring loading of 29,4 N. The scratching element of the apparatus shall be a 1 mm diameter steel
ball.

The 1 mm diameter steel ball shall be mounted by soft soldering in a spring loaded housing. The crocodile
clip shall be attached to the meter connection and the test apparatus shall be drawn easily over the
surface under test at a speed of 30 mm-s-! to 40 mm-s-1 keeping the apparatus upright and pressed to the
surface throughout the movement.

Where a metallic protective coating is applied directly onto a metal surface the indicator lamp will light
without any penetration of the surface. In this case the surface shall be visually inspected for penetration.

The ball shall be cleaned after each test and inspected to ensure that it complies with the specification.
Check periodically that the spring loading complies with the specification.
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1  two batteries each of 1,5 V nominal voltage
2 springloading

3 scratching point (1mm diameter steel ball)

Figure 2 — Penetration resistance test apparatus

6.4.3.3 Adhesion of the protective coating
6.4.3.3.1 Requirements

There shall be no detachment of the coating when tested in accordance with the method givenin 6.4.3.3.2.
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6.4.3.3.2 Type test

The coated surface is scored through at 1 mm intervals in a series of lines at 90 degrees. A surface r\ss—
scored with 100 squares each of 1 mm side length is produced. ({\

Adhesive tape is stuck to the cross-scored surface and is then removed with a sharpé% ‘C)O
'a:g@

External surfaces of the meter shall be protected as net@@} gainst corrosion caused by an external
corrosive atmosphere. .

6.4.3.4 Resistance to external corrosive atmosphere

6.4.3.4.1 Requirements

6.4.3.4.2 Type test \
.

A sample, representative of @%‘assembly exposed to corrosion, shall be placed in a cabinet for
1000 h at a test temperatxx 5 +5) °C and exposed to a continuous salt mist produced by spraying
the salt solution, which shall be composed as follows:

Sodium chloride as NaCl 26,50 g
Magnesium chloride as MgCl, 2,40¢g
Magnesium sulphate as MgS04 330g
Potassium chloride as KCl 0,73 g
Sodium hydrogencarbonate as NaHCO3 0,20g
Sodium bromide as NaBr 0,28¢g
Calcium chloride as CaCl; (to be added last) 1,10 g
Water to 1000 ml

The salt solution drained from the test sample is collected in a tray and emptied at regular intervals to
prevent recirculation or contact with the test sample.

6.5 Removable meter mechanisms
6.5.1 Integrity
6.5.1.1 Requirements

The design and integrity of a meter with a removable mechanism or cartridge shall not be affected by the
removal or replacement of the measuring element or cartridge. A meter will be deemed to meet this
requirement if it remains leak tight, as specified in 6.2.5, when subjected to the test given in 6.5.2.

6.5.1.2 Type test

The meter is tested for leak tightness as specified in 6.2.5. The cartridge will then be completely removed
from the meter body and then re-inserted and retested for leak tightness.

6.5.2 Performance
6.5.2.1 Requirements

Removable meter mechanisms (cartridge) shall maintain their original performance following repeated
removal and installation of cartridges in different meter bodies of the same type and size. Meters of this
type are deemed to comply with this requirement if the errors in each meter body are within the stability
limits given in 5.2.2.1.

31



BS EN 12261:2024
EN 12261:2024 (E)

The removable meter mechanism or cartridge shall have a unique serial number clearly marked on the
outside surface and be capable of being sealed to the main pressure containing body of the meter to
prevent unauthorized interference. ((\

6.5.2.2 Type test

Two meters “A” and “B” with removable mechanisms or cartridges are tested as spec, @
meter “B” and

The cartridges are then removed and the cartridge from meter “A” fitted 1nt
cartridge “B” fitted into the body of meter “A”. The two meters are tg {\ S lfled above.
ain.

The cartridges are then returned into their original bodies an X

6.6 Indicating devices and accessories
6.6.1 General . \

Indicating devices and accesso:‘ﬁj\‘}a@be of sound and reliable design. When indicating devices are
mounted on the turbine meter they are required to operate reliably and remain readable over the
specified temperature range.

A mechanical indicating device shall be easily removable if such a removal is necessary for verification.
The transmission system through the meter case, which connects the measuring element to the indicating
device can be either direct or via a magnetic coupling.

If a magnetic coupling is used it shall comply with the requirements of 6.6.2.
[t is only admissible to use direct transmission on meters with gas pressurized indicating devices when

a) the meter’s nominal diameter DN < 50 and

b) the maximum allowable pressure PS < 4 bar and

c) theindicating device contains no mechanical output shafts.

Indicating devices which are isolated from the gas flow shall be protected against the consequences of

possible gas leakage.

Provisions shall be made in the design for sealing the indicating device from unauthorized interference
and from being rotated more than 359 degrees in any direction.

The indicating device shall be designed to be impermeable to run-off water and foreign matter, and be
resistant to shock when tested in accordance with [P 65 of EN 60529:1991.

6.6.2 Magnetic drive units
6.6.2.1 Requirements

The torque transmission of any magnetic drive unit shall be equal to at least three times that to which the
drive can be subjected including all indicating devices, output shafts and accessories designed for
collective operation by the magnetic drive unit as stated by the manufacturer.

6.6.2.2 Type test
The magnetic drive unit shall be fitted with all the devices designed for collective operation and subjected
to the maximum stated torques where applicable (i.e. output shafts). The magnetic drive unit shall then

be operated to record an equivalent volume of gas to that passing through the meter during the
endurance test.

Where employed, mechanical indicating devices shall now be set so that all the drums are reading 9°s.
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The maximum torque required to operate the devices and simultaneously rotate the drums of the
indicating devices, where fitted, to all the 0’s shall now be measured and compared against the available

torque of the magnetic drive unit

6.7 Pressure and temperature tappings 00((\
6.7.1 Pressure tappings \)ge%
6.7.1.1 General ’ga‘

All pressure tappings shall be provided with means m\&i\ng and sealing against unauthorized
interference. The tapping design shall ensure that t tion does not protrude into the gas flow.
6.7.1.2 Metering pressure tappmgs

6.7.1.2.1 Requirements

At least one metering prexme tapping shall be provided to enable measurement of the static pressure
that equals the static pressure at the turbine wheel of the meter at metering conditions.

This tapping shall be identified as “pn”. If more than one tapping marked with “pn” is provided it shall
conform to the requirements of 6.7.1.2.2.

6.7.1.2.2 Individual test

The allowable difference in readings between metering pressure tappings shall not exceed 0.5mbar when
the meter is tested at maximum flow rate with air at atmospheric conditions (+100 mbar).

6.7.1.3 Dimensions
6.7.1.3.1 Requirements

Circular tappings shall have a bore diameter of not less than 3 mm and not greater than 10 mm. The
length of the bore shall be a minimum of one bore diameter.

Slit shaped tappings shall have a minimum dimension of 2 mm in the direction of flow and a minimum
cross-sectional area of 10 mm2. The cross-sectional area shall not exceed 80 mmz2. The length of the
tapping shall be a minimum of one times the slit dimension in the flow direction.

6.7.1.3.2 Type test

Confirmation that the pressure tappings meet the dimensional requirements of 6.7.1.3.1 shall be achieved
using the engineering drawings and by visual inspection. If doubt exists confirmation will be obtained
from metrological measurements.

6.7.2 Temperature tappings
6.7.2.1 Requirements

Where temperature pockets, thermowells or sensors are provided within the meter, they are considered
to be part of the meter. They shall be provided with means for sealing them against unauthorized
interference or removal. They shall already be installed when the meter is calibrated. Where a
thermometer pocket is provided in the meter, this shall be clearly marked with tp.

6.7.2.2 Tests

6.7.2.2.1 Type test

Confirmation that the requirements for temperature tappings are met are achieved by visual inspection
of the drawings.
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6.7.2.2.2 Individual test

If a thermometer pocket marked with ¢ty is provided in the meter this shall be used during the individual
meter testing (see Annex E) for the determination of the measuring temperature and the
calculation. If no pocket is provided, the measuring temperature shall be measured downstrea

meter for the individual meter testing. The place (distance) of the used temperatur 's all be
mentioned in the meter report (see D.2). @

6.8 Lubrication 'a‘,ga'\)
6.8.1 Requirements C\\\(\

The design and construction of the meter shall be any lubrication necessary for satisfactory
operation shall be either internally sealed, pe tand maintenance free or shall be in the form of an
external applicator.

Where external lubricators are s mey shall provide reliable means of applying the correct amount
and type of lubricant during operation of that meter.

When applied correctly, lubrication shall not affect permanently the operation or performance
characteristics of the meter whether applied automatically or manually.

The correct grade of lubricant shall be marked on the meter, close to the injection point or any other
special operating conditions advised by the manufacturer.

The lubricant pump shall be able to overcome the maximum pressure for which the meter is rated and
deliver the proper amount of lubricant when operated with external force of less than 100 N.

The lubrication system shall be designed to ensure that water ingress is not possible under normal
operating conditions.

6.8.2 Type test

With the lubricant pump fitted and filled with the correct grade of lubricant, the meter shall be run up to
Qmin and the error of registration shall be noted. The lubricant pump shall then be operated in accordance
with the manufacturer’s instructions and the error of registration of the meter shall be noted again. A
negative shift in error of up to 2 % indicates that the lubricant has reached the bearings. The meter shall
then be run at Qmax for a duration of 1 h at the end of which the error shift at Qmin shall be less than 1 %.

The lubricating system is assessed for protection against water ingress by reviewing the design drawings
supplied by the manufacturer.

7 Meter output

7.1 General

The output of the turbine meter consists of a mechanical indicating device integrating the volume flow
through the meter. The indicating device is an integral part of the meter. In addition, an electrical pulse
signal or one or several rotating shafts may be present as outputs for the meter.

The indicating device shall operate satisfactorily and shall remain legible for the normal life of the meter
under normal conditions of use and shall be visually inspected to ensure that it complies with the
appropriate clauses of 7.2 to 7.5.

If turbine meters have been fitted with pulse generators these devices are regarded as an integral part of
the gas meter.
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7.2 Indicating device

7.2.1 General \

A turbine meter shall be equipped with a non-resettable and non-volatile indicatin lrectly
indicating the volume of gas measured at metering conditions and expressed in a@éﬁes

7.2.2 Capacity

The number of numerals in an indicating device shall be such t-h ge can show a throughput equal
to atleast 8 000 h of operation at the maximum flow rat assmg twice to the same indication.

7.2.3 Unit of indication N
The unit of indication shall be clearl \1 biguously stated on the indicating device (i.e. m3).

Where the indicating devigce ﬁ'@numerals showing decimal submultiples of the cubic metre, these
numerals shall be separate CYear decimal sign from those showing cubic metres. The numerals after
the decimal sign shall be clearly distinguished from those in front of the decimal sign, e.g. shall be
surrounded by a red visor.

In cases in which the last numeral indicates in decimal multiples of a cubic metre the face plate shall bear:

a) either one or more fixed zeros, as appropriate, after the last numeral, or
b) the marking: x10,x100, etc.

in such a way that the reading is always made in cubic metres.
7.2.4 Readability

The indicating device shall be easily readable without the use of tools.
The minimum height of the numerals shall be 4 mm and the minimum width shall be 2,4 mm.

It shall be possible to read the indicating device clearly and correctly within an angle of 15° from normal
to the window or display.

An indicating device shall have drums, the diameter of which shall be at least 16 mm.

A complete revolution of a drum shall, during the last tenth of its travel, i.e. from 9 to 0, cause the advance
of the next higher drum by one unit.

7.2.5 Adjustment

It shall be possible to adjust the transmission ratio between the metering mechanism and the indicating
device in graduations of a maximum of 0,3 % to minimize the error of indication.

7.3 Pulse generator

7.3.1 General

A meter may be equipped with a device capable of generating electrical pulses. These devices are called
pulse generators for the purpose of this document and are usually in the form of:

— voltage free contacts;
— proximity switches, etc.

All impulse generators shall be provided with the means of sealing against unauthorized interference.
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Pulse generators shall be in accordance with EN 60947-5-6:2000 to fulfil the electromagnetic
compatibility requirement for the level indicated by the manufacturer.

If pulse generators are operated magnetically provision shall be made to prevent or detect tamperi ((\\
interference by external magnetic fields. 6

The pulse value shall be calculated with at least six significant digits from the transmiss @% between
the indication of the gas meter and the location where the pulses are generated Q

The manufacturer shall provide documentation by which the calcul B @e' pulse value can be
checked.

The turbine meter shall be designed in such a way that, 1t1a1 error of indication check taking
place, the calculated pulse value as speafled ca pared with the indicating device with an
uncertainty not greater than 0,05 %.

A meter can be fitted with a pulse ge en fitted, this pulse generator shall provide pulses per 10~
m3 (n being a positive or negatl number or zero) with a maximum frequency of 1 Hz at Qmax.

7.3.2 Electrical spec1f1catlons for pulse generators

7.3.2.1 General

The use of a pulse generator shall allow appropriate intrinsic safe operation according to
EN IEC 60079-0:2018 and EN 60079-11:2012.

7.3.2.2 Electrical specifications for high frequency pulse generators

When the meter is fitted with a high frequency output the high frequency signal at Qmax shall be in the
range of 0,3 kHz to 4 kHz.

Pulse generators shall be in accordance with EN 60947-5-6:2000.

7.3.2.3 Electrical specifications for voltage free contacts
7.3.2.3.1Requirements

Voltage free contacts shall comply with EN 62246-1:2015. At any flow passing through the meter, the
open and close time shall be greater than 200 ms. Voltage free contacts shall operate satisfactorily over a
period of at least one year at maximum flow condition.

7.3.2.3.2 Type tests

The voltage free contact is connected to a generator providing the following electric conditions:

— Voltage at open position (10 * 0,5) V;

— Current at close position (10 + 0,5) mA;

— Resistive load.

The test shall be carried out with the actual configuration (e.g. magnet, position) with a frequency of

operations < 10 Hz.

The test shall be carried out during a number of operations equivalent to a period of at least one year at
maximum flow condition.

After completion of the above tests, 5 sets of operations of the sensor (actuator) are performed at a
voltage of 1 V using a source with a resistance of 1 000 Q. The actuator resistance shall vary from above
1 000 Q with one operation of the device to below 10 (.
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7.3.3 Electrical connections

shall be capable of being fitted with electrical shielded wiring. Connections shall have m
protection class of IP 65 (EN 60529:1991).

5L
7.4 Output shaft ge

All connections shall be fitted with a protection cap which cannot be detached from the meter. %e\]ers

A turbine meter may be fitted with output shafts to drive removablg a¢ ) {Mes.

Mechanical drive couplings on the output shaft shall compW@\ dimensions given in Figure 3.
.
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Figure 3 — Output shaft coupling

The output shaft of the meter shall rotate in a clock-wise direction when looking at the shaft.

7.5 Test element
7.5.1 General provisions

A meter shall be designed in such a way that its metrological performance can be tested with sufficient
accuracy in a reasonably short time. For this purpose the meter shall be designed either with a built-in
test element or with arrangements permitting the use of an external test unit. This test unit shall not
affect the metrological performance of the meter.

7.5.2 Test element in case of mechanical indicating device

The built-in test element may consist of the least significant element of the indicating device in the form
of a continuously moving drum bearing a scale.

The scale spacing shall not be less than 1 mm and shall be constant throughout the entire scale.

The scale interval shall be in the form 1 x 107, 2 x 107 or 5 x 10" m3 (n being a positive or negative integer
number or zero).
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The scale marks shall be fine and uniformly drawn.

In the case where the scale interval is in the form 1 x 107 or 2 x 107 m3 all the lines representing multiples

of 5, and where the scale interval is in the form of 5 x 107 m3 all the lines representing multiples of 2, sh@\

be distinguished by being longer than the other lines.

The test element may be provided with a mark of sufficient size and contrast to Q&ntomatic
photoelectric scanning. Where the test element is in the form of the least signifj ing drum the
scale mark shall not obscure the graduation and its presence shall not be de to the accuracy of

O

7.5.3 Pulse generator used as test element CJ\\\
.

An add-on pulse generator may be used as a tff\sﬁw complies with the requirements of 7.3.

8 Marking \\\‘96"

8.1 General

reading.

The following marks and inscriptions shall be affixed to the meter distinctly grouped together. These
markings shall be directly visible, easily legible and indelible under normal conditions of use of the meter.
The meter shall have adequate facilities for the affixing of the CE marking of conformity and/or
inscriptions. These shall be such that it is impossible to remove the mark and inscriptions without
damaging them and that the mark and inscriptions are visible when the meter is in its regular working
position.

8.2 Data plate

Each meter shall bear, in a group, on a data plate, at least the following information:

a) the CE type approval mark and number(s), if appropriate;
b) manufacturer’s trade mark and/or trade name;

c) the serial number of the meter and its year of manufacture;
d) the maximum allowable pressure: PS = ... bar;

e) The design temperature range: 7S = ... to ... °C;

f) the maximum flow rate: Qmax = ..m3/h;

g) the minimum flow rate: Qmin = ..m3/h;

h) the operating temperature range t = ... - ... °C;

i) the working/operating pressure range: p = ... — ...bar;

j) nominal diameter: DN

k) nominal pressure: PN

1) the number of this document, EN 12261:2024;

m) accuracy class.
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8.3 Direction of flow

The direction of flow shall be shown on the meter by means of an indelible arrow.

8.4 Working position 0((\\

The meter shall be marked with the permissible mounting/working positio @%e nomenclature
shown in Table 11. \S

Table 11 — Nomenclature for mountmgﬂﬂd%osmons

Nomenclature { @‘}%smle mounting/working positions
.
VD 1 '\w N Flow vertically down
VU . * \ N Flow vertically up

}h\\.\) ‘ Flow horizontally
HY

Flow horizontally or vertically up or down

8.5 Other connections

8.5.1 General
Drive shaft, electrical pulse generator, pressure and temperature tappings shall be clearly and indelibly
marked.

8.5.2 Pressure tappings

The metering pressure tapping shall be marked “pn”. Where additional tappings, other than pn tappings

“«__

are provided, these shall be clearly marked “p”.
8.5.3 Pulse generators

If the turbine meter is fitted with an electrical pulse generator the number of pulses per cubic metre shall
be indicated on the meter or on the indicating device.

Each pulse generator has to be labelled. It shall contain at least the type of generator, the pulse value
given and the wiring diagram.

The pulse value shall comprise at least six significant figures.

If the pulse value is an exact multiple of 10, the decimal zeroes may be omitted.
8.5.4 Output shafts

If the meter is fitted with an output shaft, the value per revolution is expressed as:

1 tr = ...m3, the maximum permissible torque in the form of: Myax = ...N-m and an arrow indicating the
direction of rotation shall all be marked on or adjacent to the shaft.

9 Documentation
9.1 General

The following information shall be provided with each meter or group of meters used in the same
location.

9.2 Documentation related to the manufacturer’s tests

Inspection certificate and/or material certificate shall be in accordance with EN 10204.
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9.3 Declaration of conformity

The manufacturer shall provide a declaration of conformity to this harmonized Standard and all relevant \

Directives. 00((\

9.4 Instruction manual 66 .

The operating instructions shall be available in written form or electronic fo&ﬁ all identify the

name and address of the manufacturer and the date of issue. -

A d

Each meter, or group of meters, shall be delivered with instadlatiY\1 on and maintenance manuals,
in a language acceptable by the user and easily understandapl thg appropriate information on:

[

— safe use;

— gas family; \'96‘
— rated operating conditions ,\\\'

— mounting;

— possible installation positions;

— mechanical and electromagnetic environment classes;

— safety requirements concerning commissioning and de-commissioning procedures;
— safety requirements on filling/discharge of gas of/from the meter;

— statement if a maintenance is possible and a relevant instruction;

— hazards arising from misuse and particular features of the design when appropriate;
— way of controlling the proper installation and functioning;

— conditions for compatibility with interfaces;

— provisions, if any, for transport and handling;

— how to trace the right spare parts;

— storage requirements for spare parts if relevant.

40



BS EN 12261:2024
EN 12261:2024 (E)

Annex A
(normative)

Test facility specifications 00((\
e

29

A.1 Test medium (\a’g

\

The test medium shall be clean and free from dust a o@\\

If air at atmospheric conditions (100 mbar)i S a test medium, the relative humidity shall be such
that condensation is avoided at all timg

If natural gas is used as tegt 6 condensates or other liquids shall be present in the gas.

A.2 Leakage

Periodically the test facility shall be tested extensively for external and internal leakage. These leakage
tests shall be performed with the minimum or maximum operating pressure of the test facility whichever
is applicable. The test facility is deemed to be leaktight if the rate of leakage is less than 0,1 % of the
minimum flow rate for which it is intended to be used.

A.3 Installation conditions

The performance of the meter shall not be influenced by the installation conditions at the test facility.
This means that the test shall be carried out with an undisturbed axis-symmetric, swirl free flow profile.

If meters are to be tested in series there shall be no interaction between the meters.

A.4 Reference standards

The test facility shall be equipped with reference standards that are suitable for the calibration of meters.
The rangeability of the reference standards shall match that of the meters to be calibrated.

The reference standards and all secondary instruments used to measure parameters that enter into the
calculation of the meter error shall have calibration certificates traceable to the international standards
of mass, length, time and temperature. The certificates shall cover the range for which the instruments
are used and shall report their calibration uncertainty.

The test facility shall be able at all times to specify the uncertainty in the determination of the meter error.
The uncertainty shall be calculated according to ISO/IEC Guide 98-3:2008. The overall uncertainty of the
testing shall be less than one third of the maximum permissible error provided in Table 4.

The uncertainty of the test facility shall be taken into account explicitly when assessing the metrological
performance of the meter. For determining the error of indication (5.2.1 and E.3) the full uncertainty shall
be used. For other tests, determining influences on the meter performance, using the reproducibility is
sufficient.
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Annex B
(normative)

Perturbation testing 6 00((\\
e .

g@og

B.1 General . (\'af

eed can be influenced. A swirl at the
h® turbine wheel speed, whereas a swirl in
or high accuracy flow measurement such a swirl
roper installation of the meter.

If the gas at the meter inlet has significant swirl the turbine
turbine wheel in the direction of the rotation can ingc
the opposite direction may decrease the turbi

effect shall be reduced to an insignificant e:l\ar

The gas turbine meter is desi%gTl nd calibrated under a condition which approaches uniform
velocity profile at the meter inletM1! the case of a significant deviation from this, the turbine wheel speed
at a given flow rate can be affected by the actual velocity profile at the turbine wheel. For a given average
flow rate, generally, a non-uniform velocity profile results in a higher turbine wheel speed than a uniform
velocity profile. For high accuracy flow measurement, the velocity profile at the turbine wheel shall be
made essentially uniform by proper installation of the meter.

The following provides standardized tests to assess the effects of disturbed flow profiles on the meter.

B.2 Terms and definitions

For the purposes of this normative annex, the following terms and definitions apply.

B.2.1

low level perturbation

perturbation caused by piping elements such as bends, tees, convergent and divergent sections
B.2.2

high level perturbation

perturbation caused by regulators or other throttling devices

B.3 Requirements
B.3.1 Low level perturbation

The influence of perturbations is determined by measuring the error of indication in non-perturbed
conditions, in accordance with 5.2.1, and in perturbed conditions as described in B.4.1.1, both at
atmospheric conditions (+100 mbar). The difference between the errors of indication in both situations
(non-perturbed and perturbed), the so-called error shift, shall be less than one third of the maximum
permissible error of Table 4.

If this requirement is met, the installation will require no additional lengths of upstream pipe, if only low
level perturbations occur at a distance of 2 D or more upstream of the meter inlet. However, if this
requirement is not met, the test described in B.4.1.2 shall be carried out. The test has to be continued
until the above mentioned requirement for error shift is met.

The piping configuration and/or elements required to meet this requirement shall be noted and specified
by the manufacturer. They are part of the “meter package” to be installed at a distance of 2 D downstream
of the low level perturbation.
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B.3.2 High level perturbation

When tested in perturbed conditions, as described in B.4.2.1, the error shift, as specified in B.3.1, s be
less than one third of the maximum permissible error (of Table 4). If this requirement j he
installation will require no additional lengths of upstream pipe, if only high level pertygb rocur at
a distance of 2 D or more upstream of the meter inlet. If this requirement is not te 8t described in
B.4.2.2 shall be carried out in the same manner as described in B.3.1. T@

The piping configuration and/or elements required to meet this re \'ﬂ% shall be noted and specified
by the manufacturer. They are part of the “meter package” tq bﬁ(ﬂqgaled tadistance of 2 D downstream
of the high level perturbation. k\

Because the high level perturbation flow profi th representatlve of all flow situations downstream
of pressure regulators, great care is nee % drawing conclusions from the test B.4.2.2 in respect to
pipework configurations downstr egulators. Special consideration shall be given to dampening

high velocity noise and SVW\'

B.4 Tests
B.4.1 Low level perturbations
B.4.1.1 Piping elements installed 2 D upstream of the meter inlet

Fit the meter with one of the two piping configurations illustrated in Figure B.1A and Figure B.1B. These
configurations consist of a pipe with nominal diameter DNy and length of 5 D;, two elbows with radius
equal to D; not in the same plane, and a concentric expander from DN; to DN and a length between 1 D
and 1,5 D. This length shall result in an opening angle of between 4,5 degrees to 6 degrees for the
expander of all sizes DN1/DN.

The configuration chosen Is installed 2 D upstream of the meter inlet (Figure B.1C).

The values of DN, are listed in Table B.1.

The test is carried out with air at atmospheric conditions (+100 mbar) at air flow rates of
0,25 - Qmax 0,4 - Qmax and Qmax.

The above test is repeated using the second configuration, Figure B.1A or Figure B.1B.
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Table B.1 — The relations between DN; and DN

DN DN, ({\\
meter pipe ES)

50 0 09"

80 ;angg)ﬁzb"

100 . -3

150 . X\\‘ 100

200 e \N\N * 150

250 <\INT 200

300 XAV~ 250

\

400 300

500 400

600 500

750 600

1000 750
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Key
1 flow

Figure B.1 — Piping configurations for low level perturbation tests

B.4.1.2 Piping elements installed greater than 2 D upstream of the meter inlet

If the error shift requirement specified in B.3.1 is not met, the tests shall be continued with the meter by
incorporating a longer upstream straight pipe and/or flow conditioner, preferably of the types specified
in EN ISO 5167-1:2022

B.4.2 High level perturbations
B.4.2.1 Piping elements installed 2 D upstream of the meter inlet

Test the meter in accordance with B.4.1.1, but with a half-pipe area plate, as shown in Figure B.2, installed
between the two elbows, with the opening toward the outside radius of the first bend.
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Key

1 flow N .
Figure B.2 — Location of hal@r\A ning for high level perturbation tests

B.4.2.2 Piping elements inst:@gter than 2 D upstream of the meter inlet

If the error shift requirement specified in B.3.2 is not met, the tests shall be continued with the meter
incorporating a longer upstream straight pipe and/or flow conditioner.

B.5 Similarity

If similarity of design exists in the meter inlet section for various sized meters, a minimum of two meter
sizes shall be tested, and if the results are similar, it can be assumed other meter sizes would produce the
same results. Similarity can be assumed to exist if the design principle and the dimensions relevant to
aerodynamic similarity remain constant over the range of meter sizes. The use of other materials will
require additional tests.

B.6 Flow conditioner

For piping systems having an unknown potential influence on meter performance, it is recommended
that a flow conditioner is installed. This could be of a type as shown in Figure B.3 installed with a
minimum distance of 4 D between the conditioner outlet and the meter inlet. A flow conditioner of this
type causes a relatively large pressure loss. In those cases where the pressure loss across the flow
conditioner in Figure B.3 cannot be tolerated, other types of flow conditioner e.g. as described in
EN ISO 5167-1:2022 and as shown in Figure B.4 may also be used.

Free area = 20 % of pipe area. For this area ratio the pressure loss at Qmax is approximately 0,07 times the
static pressure for a nominal pipe diameter DN and for a relative density of the gas of 0,64. The hole
pattern will be such that the holes on adjacent plates do not form a straight through path for the flowing
fluid. The plates are attached to a sleeve so all fluid has to pass through the perforated plates.
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D/2 D/2
Key
1 flow
Figure B.3 — Flow conditioner to damp out high level perturbation
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The straight lengths specified are minimum values.

Figure B.4 — Alternative flow conditioner configuration to damp out high level perturbation
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Annex C
(informative) \
Recommendations for use 00((\
e>
29
C.1 Pressure loss . (\a’g

u@)r driving the meter mechanism, the

The pressure loss of a meter is determined by the energy ¢
i velocity and direction.

losses due to the internal passage friction and chan

The pressure loss approximately follows thg nt flow loss relationship (except at very low flow

rates). \\\‘96 .

2
Apm = C . pm . Qm
where

Ap. is the pressure loss, in mbar;

¢ is the pressure loss coefficient depending on meter type;

P is the density at the metering conditions, in kg/ms3;

Q. is the volume flow rate at metering conditions, in m3/h.

From the pressure loss at specified conditions and from the equation of state of a real gas, it follows:

where
Py is the density at specified conditions, kg/ms3;

Q, is the volume flow rate at specified conditions, m3/h.

C.2 Spin test

The spin test determines the relative level of the mechanical friction present in the meter. If the
mechanical friction has not significantly changed, the meter area is clean and the internal portions of the
meter show no damage, the meter shall display no change in accuracy. If the mechanical friction has
increased significantly, this indicates the accuracy characteristics of the meter at low flow rates have
deteriorated. Upon request, typical spin times for meters are provided by the manufacturer.

The spin test is conducted in a draught-free area with the measuring mechanism in its normal working
position. The turbine wheel is rotated at a reasonable speed with a minimum speed of
approximately 1/20 of the rated speed corresponding to that at Qmax and is timed from initial motion until
the turbine wheel stops. Spin tests shall be repeated at least three times and the mean average time taken.
The usual cause for a decrease in spin time is increased turbine wheel shaft bearing friction. It shall be
noted, however, that there are other causes of mechanical friction which affect spin time such As heavily
lubricated bearings, low ambient temperature, draughts and attached accessories.
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NOTE Other methods of conducting a spin test are possible as long as the method is specified.

C.3 Locations of temperature measuring devices \

Temperature measuring devices in the adjacent pipework should preferably be locat%dwream of
the meter at a distance so that they do not affect the performance of the meter. ge *

o
e

.

\\\\\)g
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D.1 General

System.

Individual meter testing, prior to dispatch, sh l\
Table JQ%c‘klist for the individual meter

Annex D
(normative)

Individual factory testing

‘@Q(I\Lnu

Each meter shall be checked during manufacture, accordipg

oM

rried out according to the checklist in Table D.1.

Subject Clause
Error of indication E.3
Linearity E.4
Pressure range E.2
Calculation of WME E.5
Adjustment E.5.3
Check on adjustment E.5.3.2
Strength test 6.2.4.3
Leakage test 6.2.5.3
Pressure tappings 6.7.1.2.2
Temperature tappings 6.7.2.2.2
Marking 8

D.2 Meter report

A meter report shall be issued by the manufacturer for each meter, in which all results according to

Table D.1 are stated.
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E.1 Information required from the purchase ‘Q\&a
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Annex E
(normative)

Metrological requirements and tests for each meter prior to dl@g(\

(Individual meter testing) ge
oV

9

The foreseen operating conditions, i.e. user SS peratmg pressure (or range) and type of gas used,
shall be made available.

E.2 Determination of tests

E.2.1 Criteria

a)

b)

For meters specified by the purchaser to be operating at pressures lower than or equal to 4 bar, a
single test is required at atmospheric conditions (+100 mbar). Meters meeting the requirements
E.3.1, E4.1 and E.5.1, are deemed to perform within their metrological characteristics for the
operating pressure range 0 bar to 4 bar.

For meters specified by the purchaser to be operating at pressures exceeding 4 bar, one or more tests
are required.

1)

2)

If the upper limit of the user’s specified operating pressure range is less than or equal to four
times that of the lower limit of the user’s operating pressure range, only one test at pres: is
required. Meters meeting the requirements E.3.1, E.4.1 and E.5.1, are deemed to perform within
their metrological characteristics for the operating pressure range 0,5 prest to 2,0 Prest.

Where:

Drest = the metering pressure during individual meter testing, expressed as gauge pressure.

EXAMPLE 1: (only one test is required)

If the purchaser specifies an operating pressure of 5 bar, the meter is tested at ptest = 5 bar . The meter is
then suitable for a operating pressure range of 2,5 bar to 10 bar.

EXAMPLE 2: (only one test is required)

If the purchaser specifies an operating pressure in the range of 15 bar to 35 bar, the meter is tested at
prest = 20 bar. The meter is then suitable for a operating pressure range of 10 bar to 40 bar.

If the upper limit of the user’s specified operating pressure range is greater than four times that
of the lower limit of the user’s operating pressure range, two tests at prestmin aNd Prest, max are
required. Meters meeting the requirements E.3.1, E.4.1 and E.5.1 are deemed to perform within
their metrological characteristics for the operating pressure range 0,5  Prestmin t0 2,0 * Prest, max-

Where:

Ptest, min F€SP. Prest, max = the metering pressures during individual meter testing expressed as gauge
pressure
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EXAMPLE 3: (two tests are required)

If the purchaser specifies an operating pressure in the range of 3 bar to 15 bar bar, two tests are required.
However, there is more than one way of satisfying these conditions. If the meter is tested at ptest,min =

and prest, max = 8 bar, the meter is then suitable for a operating pressure range of 2 bar to 16 b
purchaser specifies an operating pressure in the range of 3 bar to 15 bar, but advises th t%rq r will
normally be operating at 10 bar, one of the tests shall be carried out at ptestmm = éd e other at
Prestmax = 10 bar. The meter is then suitable for a operating pressure range

Further tests shall be performed if specified by the purchaser (\ ’

E.3 Error of indication

E.3.1 Requirements \ N

The error of indication of the m e at least within the maximum permissible errors specified in

Table 4, taking account of Table

In order to ensure that the gas meter does not exploit the MPEs or systematically favour any party, each
meter shall be adjusted so that the WME is as close to zero as the adjustment and the maximum
permissible errors will allow.

The WME shall have a value between -0,4 % and +0,4 %.
The WME is calculated as follows:

Z(Ql /Qmax). Ei
Z:Qi /Qmax

WME =

where

Qi/ Qmax is a weighting factor;

E; is the error of indication at the flow rate Q; given as a percentage.

When Q; = Qmax a weighting factor of 0,4 instead of 1 shall be used.

If tests at more than one pressure are carried out (see E.3.2), the difference between the results of the
tests between 0,25 - Qmax and Qmax shall not exceed 0,5 % for meters with DN > 100 or 1,0 % for meters
with DN < 100.

E.3.2 Test

The test shall be carried out with the meter in a permissible mounting position, as determined by the type
test. The test is carried out after a sufficient long run-in period. This period is specified by the
manufacturer.

The test consists of determining the error of indication of the meter at the flow rates given in Table 6.
This test shall be carried out in a suitably accredited test facility (see Annex A).

For a meter specified for measurement at a pressure lower than or equal to 4 bar, only one error of
indication test is required with a gas at atmospheric conditions (#100 mbar).

For a meter specified for measurement in a pressure range extended above 4 bar, at least one error of
indication test is carried out with a gas at a pressure as close as possible to the foreseen operating
pressure. This pressure shall be specified by the purchaser and shall be within the user’s specified
operating pressure range, as defined in E.2.1 b). It shall also be within the operating pressure range of
the meter.
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In case of two errors of indication tests (see b.2) of E.2.1 both metering pressures and corresponding
user’s operating pressure range shall be within the operating pressure range of the meter.

For specified maximum operating pressures above 50 bar, the test may be carried out at a nm\1m
pressure of 50 bar. 0

C
eo:
Vo
o0

For the test flow rates from 0,25  Qmax t0 Qmax at each teﬁh&&e the differences between the highest
and the lowest error of indication shall not exce valdes specified in Table 7.

E.4.2 Test

E.4 Linearity

E.4.1 Requirements

In order to assess if the li ea\"@r‘ement is fulfilled the values of the errors found at each flow rate
according to E.3.2 are tak&\

E.5 WME
E.5.1 Requirement

The WME for each pies: shall have a value between -0,4 % and +0,4 %.
E.5.2 Test
The error figures for the calculation of WME shall be the ones obtained in E.3.2, taken into account
separately for each prest.
The WME is calculated as follows:
e SUM(Q, ) Q) E,
SUM(Qi /Qmax)

where

Qi/ Qmax is a weighting factor;

E; is the error of indication at the flow rate Q; given as a percentage.

When Q; = Qmax @ weighting factor of 0,4 instead of 1 shall be used.
E.5.3 Adjustment

E.5.3.1 Requirement

For meters that only required one test, the meter shall be adjusted so that the WME is as close to zero as
the adjustment steps and the maximum permissible error allow.

When the meter has been tested at different pressures, the error figures used for the calculation of WME
for the purpose of adjustment, shall be those obtained at the pressure closest to the specified operating
pressure. In the case of no preferred operating pressure specified, two WME values are required. Using
the values from E.3.2, an error of indication curve shall be plotted over the Reynolds Number range. The
approximation of zero shall be fulfilled by displacing the curve with the arithmetic mean of the two WME
values.
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E.5.3.2 Test

The adjustment shall be checked by repeating the test under E.3.2 at one flow rate. The other new E; \
values can be calculated from the previously measured E; values under E.3.2. 0

E.6 Data plate specification

In case of meeting the requirements E.3.1, E.4.1 and E.5.1 the operating press@a}?e%all be specified
on the data plate as:

a) for a meter specified for measurement in a pressure ran@ﬁ)&%an or equal to 4 bar: 0 bar to 4
bar;

b) for a meter specified for measurement jn \\ sSure range extended above 4 bar:

— if only one testis perfo““wle meter: 0,5 - Prest to 2,0 * Prest, OF

— iftwo tests are performed on the meter: 0,5 * Prest, min t0 2,0 * Prest, max-

E.7 Test certificate

A test certificate shall be issued. The test certificate shall include the following information:

— the name and location of the test facility;

— the method of testing (bell prover, sonic nozzle, other meters, ...);

— the serial number of the meter;

— the error of indication figures;

— the estimated uncertainty of the method;

— the nature and conditions (pressure, temperature, density) of the test gas;
— the mounting position of the meter during the test;

— adjustment gear wheels, pulse values.
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Annex F
(normative)

Compliance evaluation for gas meters 00((\

F.1General . (\tajg
Manufacturers shall have procedures to eﬁ&n@ﬁuct when placed on the market is fit for

purpose and will perform satisfactorily over it

F.2Quality Management Sﬁ%‘q\\
F.2.1 General \(\\\'

An organization producing meters to comply with this document shall operate a Quality Management
System.

For meters certified in compliance with this document, a compliance evaluation shall be undertaken in
accordance with F.2.2.

F.2.2 Compliance evaluation
Individual production meters shall be subjected to final assessment, which shall include a visual

examination of the meter and accompanying documents to ensure compliance with this document, e.g.
appropriate test certificates.

For each series of meters the manufacturer shall carry out:

— the tests as detailed in Annex D;
— apermanent internal control of production using a quality management system.

Furthermore, the manufacturer shall retain and file which includes:

— the material certificates for all pressure containing parts;
— the NDT reports and the inspection certificate

for a period of at least 10 years from the delivery of the meter.
A copy of these certificates shall be made available to the purchaser if requested in the order specification.

F.2.3 Issue of the certificate of compliance

If the series of meters complies with this document a “certificate of compliance” shall be issued.
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The steel materials listed in Table G.1 with the restrictions listed in,th
are suitable for the design of pressure containing parts of meters

Materials for pressurized parts

Annex G
(informative)

0(3

umns of the same table,
w1th this European Standard.

parts and relevant standards

Table G.1 — List of materials for pressure CON’I'
[N

forged steel

All grades from P355 to P50
with thickness < 150 mm

EN 10028-6:2017

All steel designation
with Amin =216 %

EN 10028-7:2016

All steel designations
with Amin 2 16 % and at
-20°C KV 27 ] av. of three
and 20 ] min

EN 10222-1:2017

1) 355NH -20°CKV 47]

2) S355J2+N -20 °C
and -50 °C 27 ]

EN 10222-1:2017

All steel designations
martensitic type

EN 10222-5:2017

Materials . \\N\l Restrictions
\]
\'Q P o Meter body
Group Type \\\ Relevant standard Operating temperature PS max
-10°Cto60°C | -25°Cto 70 C bar
Pressure containing parts
P235GH / 1.0345,
P265GH / 1.0425,
P295GH / 1.0481, EN 10028-2:2017 X
P355GH / 1.0473 all with
thickness < 150 mm
P275NH / 1.0487,
P355NH / 1.0565 with
thickness < 150 mm, EN 10028-3:2017 X
P355NL1 / 1.0566 with
thickness < 150 mm
P355QH1 EN 10028-3:2017 X
EN 10028-4:2017 E
All types N 10028-5:2017 X
Rolled and 100

All steel designations
austenitic type

All steel designations with
Amin =16 %, and at -20 °C

EN 10272:2016
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Materials Restrictions
Meter body A\‘
Group Type Relevant standard Operating temperature d@hax
~10°Cto 60 °C | -255C zgt bar
KV 27 J av. of three and 20 ] \!MV
min Ao
-0
All steel designations 551160213'2007%{\‘;\6 X 100
p .
EN1 :3M9
513315(]R/ 1<.040037 with \\‘ 5-3:2019
ickness < 40 mm .
: N 10025-4:2019+A
S275R / 1.0044 S . 19022 -
thickness >
S355JR / 1. RVit EN 10025-5:2019
thickness = 1,5 mm EN 10025-6:2019+A
1:2022
S§235J2G3 / 1.0116 and )
$235J2G4 / 1.0117 both EN'10025-2:2019
with nominal EN 10025-3:2019
thickness < 150 mm, EN 10025-4:2019+A
S275J2G3 / 1.0144 and 1:2022 X 20
S275]J2G4 / 1.0145 and EN 10025-5:2019
$355]2G3 /1.0570 all EN 10025-6:2019+A
Cast Steel with 1,5 mm < nominal 1:2022
thickness < 150 mm )
EN 10025-2:2019
EN 10025-3:2019
S355J2+N EN 10025-4:2019+A
-20°CKV 27] 1:2022 X 100
-50°CKV 27] EN 10025-5:2019
EN 10025-6:2019+A
1:2022
EN 10025-2:2019
S275J0 / 1.0143 and . EN 10025-3:2019
S355J0 / 1.0553 both with EN 10025-4:2019+A
1,5 mm < nominal 1:2022 20
thickness < 250 mm and at ) X
~20°CKV 27]av. of three ~ |EN10025-5:2019
and 20 ] min EN 10025-6:2019+A
1:2022
25CrMo4 / 1.7218 and
25CrMoS4 / 1.7213 both
with 100 mm < d <160 mm
or 60 mm <t<100 mm,
Rolled and 36CrNiMo4 / 1.6511 with ENISO 683-1:2018 « 20

forged steel

Amin = 16 %. All types shall
be quenched and tempered
(+QT) and with cast analysis
C<0,25 % or, when

0,25% <C=<0,40,Ni =1 %.

ENISO 683-2:2018
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Materials Restrictions
Meter body \
Group Type Relevant standard Operating temperature 66“\
-10°Cto 60 °C | -25°C t_ogg o« Mar
\J

36CrNiMo4 / 1.6511
quenched and tempered
(+QT) with Amin = 16 % and
KV 27 ] av. of three and 20 ]
min. at =20 °C.

All steel designations
quenched and tempered
(+QT) with Amin 2 16 % and_
with cast analysis\(,"s‘ " Q S

AN
11SMn30 / 1.0715,
11SMn37 / 1.0736,
11SMnPb30 / 1.0718,
11SMnPb37 / 1.0737 all
with 16 £d <100 and

Amin = 16 %

As above and types
35520 / 1.0726,
35SPb20 / 1.0756,
36SMn14 / 1.0764,
36SMnPb14 / 1.0765,
38SMn28 / 1.0760,
38SMnPb28 / 10761,
44SMn28 / 1.0762,
44SMnPb28 / 1.0763,
46SPb20 / 1.0757 with
KV 27 ] av. of three and 20 |
min at -20 °C

EN 10277:2018

All austenitic steel
designations with
longitudinal Amin = 16 % and
other steel designations with
longitudinal Amin =2 16 % and
KV 27 J av. of three and 20 ]
min. at =20 °C

EN 10088-3:2023

DD11/1.0332,
DD12 / 1.0398,
DD13 / 1.0335

EN 10111:2008

All steel designations used
for skin- pass

EN 10130:2006

All steel designations with
Amin 2 16 % and at =20 °C
KV 27 J av. of three and 20 ]
min

EN 10250-1:2022
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Materials Restrictions
Meter body A\‘
Group Type Relevant standard Operating temperature d@hax
~10°Cto 60 °C | -255C zgt bar
All steel designations with \}MV
cast analysis € < 0,25 % and a'
with longitudinal Amin = 16 % . -
EN 10250-2:20 \\
S$235J2G3 / 1.0116, CJ
$355J2G3 / 1.0570 with N . X
tr <500 mm . Q\“\‘
All steel designations t‘h\\
Amin 2 16 % exqe, %‘ X
X30Cr13/ v& EN 10250-4:2021
—
All austenitic grades X
EN-GJS400-18 / EN-]S1020,
EN-GJS400-18-LT / EN-
JS1025, EN-GJS400-15 / EN- |EN 1563:2018 X
JS1030, EN-G]JS400-18U-
LT / EN-JS1049
ASTM A 395/A
A395M 395M:1999 X
A 536 Grades 60-40-18
and 65-45-12 ASTM 536:2019 X
ASTM A 874/
A874M A 874M:2018 X
400-18, 500-7 [S0 1083:2018
Spheroidal X

graphite cast

iron

EN-GJS400-18-LT / EN-
JS1025, EN-GJS-400-18U-
LT / EN-JS1049 with wall
thickness < 60 mm

EN-GJS400-15 / EN-JS1030,
EN-GJS-400-18U-RT / EN-

20

EN 1563:2018

]S1059 with wall

thickness < 60 mm

400-18L X
[SO 1083:2018

400-18 X
ASTM A 395/A

A395M 395M:1999 X

A 536 Grade 60-40-18

ASTM A 536:2019
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Copper-zinc

Materials Restrictions
Meter body \
Group Type Relevant standard Operating temperature 66“\
-10°Cto 60 °C | -25°C t_ogg o« Mar
Ivkvlilt}r:ljt;rllaslciemgnatlons EN 1652:1997 ("a‘\)@

All material designations

)

Amin 27 %

wrought alloys |with A =15 % EN12164:2016 (»Y\\(\ X 20
W
All material designations .
with 4 > 15 % EN %ﬂw X
.
Copper-tin and | Cu Sn5Zn5Pb5-B (CB491K)\ C- ‘\ 1
copper-zinc and CuSn5Zn5Pb& \\' TEN 1982:2017 X 20
cast alloys (CC491K)
Al! metallurgic st.ate and EN 485-2:2016+A1:2
thickness for which 018 X
Amin 24 %
. All metallurgic state and EN 586-2:1994 X
Aluminium . : .
htall dimensions for which 20
wroughtalloys | , - 4o, EN 754-2:2016 X
All metallurgic state and
thickness for which EN 755-2:2016 X
Amin 24 %
Al! metallurgic st.ate and EN 485-2:2016+A1:2
thickness for which 018 X
Amin 27 %
All metallurgic state and EN 586-2:1994 X
dimensions for which
Amin 27 % EN 754-2:2016 X
All metallurgic state and
thickness for which EN 755-2:2016 X
Aluminium Amin 2 7 % 20
wrought alloys ;
Al! metallurgic st.ate and EN 485-2:2016+A1:2
thickness for which 018 X
Amin 27 %
All metallurgic state and EN 586-2:1994 X
dimensions for which
Amin 27 % EN 754-2:2016 X
All metallurgic state and
dimensions for which EN 755-2:2016 X
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Materials Restrictions
Meter body A\‘
Group Type Relevant standard Operating temperature d@hax
-10 °C to 60 °C —2;5% zgt bar
All alloy designations with EN 1706:2020+A1:2 \}MV <
elongation > 1,5 % 021 Qa'
> 10
All alloy designations with  |ASTM B 85/ K y’\a‘ 4 «
elongation > 1,5 B 85M:2018 r‘(\\\
\"A
Aluminium All alloy designations with EN 1O P20+A1:2 < 20
cast alloys elongation 2 2 % 1\
.
All alloy designatig @h‘\ VEN 1706:2020+A1:2 «
elongation iA 4 021
\ 20
All alloy des&n‘ations with ASTM B 85/ <
elongation 2 4 % B 85M:2018
Cu 999 5?01057:2006+A1:2 < 20
X6CrNiMoTi17-12-2 / _
14571 EN 10088-1:2023 X
ASTM A 106
All grades A 106M:201é X
Pipes TP 304, TP 304L, TP 316, ASTM A 213/ <
P TP 316L A 213M:2023
100
TP 304, TP 304L, TP 316, .
TP 316L ASTM A 269:2022 X
ASTM A 312/
TP 304 A 312M:2022 X
ASTM A 333/
Grade 6 A333M:2018 X
All steel designations in
Table 5,11SMn30 / 1.0715
with Amin 8 % and
10<d <16, )
11SMnPb30 / 1.0718 and |0\ 150 683-4:2018 X
11SMnPb37 / 1.0737 both
Compression with Amin 8 % and
-Omp 5<d<100 100
fittings

All steel designations

EN 10088-3:2023

All steel designations

ENISO 8434-1:2018
ISO 8434-2:2007

All grades

ASTM A 420/

A 420M:2022
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Materials Restrictions
Meter body \
Group Type Relevant standard Operating temperature 66({\
-10°Cto 60 °C | -25°C togg o« Mar
Fasteners gv
Class 10.9 EN ISO 898-1:2013 'a: X
Class 10 EN IS0 898-2:2022 ”\(‘-\'\\\ X .
All alloy groups and types ‘\J
with Amin 2 9 % for bolts, AST h 2 X
screws and studs . \
Class 4.6, 5.6, 8.8 X EIN‘ISO 898-1:2013 X
"\ _
EN ISO 3506-1:2020
Grade A2ss, A4ss X
EN ISO 3506-2:2020
Bolts, screws, Classes. 5, 8, 9 for nuts EN ISO 898-2:2022 X
studs and nuts ASTM A 193/
All grades A 193M:2023 X
ASTM A 194/ 100
All grades for nuts A 194M:2023 X
ASTM A 320/
All classes and grades A 320M:2022 X
All alloy groups and types
with Amin = 12 % for bolts, ASTM F 593:2022 X
screws and studs
All alloy groups ASTM F 594:2022 X
A 105M with chemical
composition € < 0,25 %,
A 105N (normalized) with ASTM A 105/ X
hardness between 137HB to |A 105M:2023
187HB (supplementary
requirements S1 and S2.4)
A.106 grade A 106 grade B ASTM A 106/
with €< 0,25 % or A 106M:2019 X
hardness < 187 HB '
ASTM A 182/
Rolled and F304/F316/F5a/F6a class 2 A 182M:2023 X 2
forgedsteel [+ 534M grades WPB, WPC
and WP1 with chemical ASTM A 234/ X
composition € < 0,25 % and |A 234M:2023
all remaining grades
All austenitic types X
All martensitic and ferritic  |ASTM A 240/
types with KV 27 ] av. of A 240M:2023 X
three and 20 | min. at -20 °C
A 266 grade 4 with chemical |ASTM A 266A/
composition € < 0,25 % A 266M:2021 X
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Materials Restrictions
Meter body ~ \
G i AY
roup Type Relevant standard Operating temperature ax
29: bar

-10°C to 60 °C | —‘2;5(5

A 276 all austenitic grades

ASTM A 276:2017

A 333M all grades

ASTM A 333/
A 333M:2018 '\y
~

O
0\

X

A 350M LF2 class 1, LF3, LF5
classes 1 and 2, LF6 classes 1

AST P

100

and 2, LF9, LF787 classes 3§ {4 :2023
and 3 g‘ \
ASTM A 420/
A 420M an){’éé' A 420M:2022 X
A 513 all grades with Amin
16 % and with chemical X
composition € < 0,25 %
ASTM A 513/
A 513 all grades normalized |A 513M:2020
with Amin 16 % and at =20 °C <
KV 27 J av. of three and 20 ]
min.
ASte e s KV 27 s x
. ) A516M:2017
-20°C
K 27) av.of three and 20] | ASTMA564/ ;
. o A 564M:2019
min. at -20 °C,
A 694 all grades X
A 694 Gr F60 with KV 27] |ASTM A694/
av. of three and 20 J minat  |[A 694M:2022 X
-20°C
A 707M all grades from L2 to |ASTM A 707/ <
L8 and all classes A707M:2019
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Annex ZA
(informative)

Relationship between this European Standard and the essentlal 0((\
requirements of Directive 2014 /32 /EU Measuring Instrumen 6

aimed to be covered a‘\)
(\Wg
This European Standard has been prepared under aC ;gbn s standardization request M/541 to

provide one voluntary means of Conformm ial requirements of Directive 2014/32/EU
Measuring Instruments Directive.

Once this standard is cited in the Ofﬁ}‘@nal of the European Union under that Directive, compliance
with the normative clauses of th rd given in Table ZA.1 confers, within the limits of the scope of
this standard, a presumption o onformlty with the corresponding essential requirements of that
Directive, and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Directive 2014 /32 /EU
Measuring Instruments Directive

Essential Requirements (ERs) Clause(s)/sub-clause(s)
of Directive 2014,/32/EU of this EN Remarks/Notes
ANNEX 1
1 Allowable errors under rated
operating conditions
1.1 Within MPE - no disturbance g; gAnnex E),52.1,5.2.5, Covered for class 1.0
1.2 Within MPE - disturbance 5.2.8 (Annex B), 5.2.6,5.2.10 | Covered for class 1.0
13 Specify cllm.atlc, mechanical Clause 9
and EM environment
1.3.1 Climatic environments Clause 1, 5.2.7 Covered for class 1.0
. . Covered
1.3.2 Mechanical environments Clause 1, 6.2.7.2
Only M1
. . Covered
1.3.3 Electromagnetic environments | Clause 1, 7.3.1
Only E1 and E2
Covered
1.3.4 Other influence quantities 5.1 (Annex E), 6.2.5, 6.6.2, 6.8 | Because any such
quantities are not seen
1.4.1 Basic rules Whole standard Covered
1.4.2 Ambient humidity 6.4.3.4,6.6.1 Covered
Covered
2 Reproducibility N/A Because these meters
are permanently
installed in one location
3 Repeatability 5.2.2 Covered
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Essential Requirements (ERs)
of Directive 2014/32 /EU

Clause(s)/sub-clause(s)
of this EN

Remarks/ Notes

Discrimination and sensitivity
appropriate for measurement
task

521

Covered 0«\\

_oc)

Sufficient durability for
intended task

ered

Reliability

Covered

Suitability

7.1

Design discourages frau
use and mmlmlzes

5.2.1.1, 6.1, 6.6.1, Clause 8

Covered

7.2

umntentl r@u§
De51 sultable for its

1nten use and working
conditions. User friendly.

5.29,6.2.4,6.2.5,6.2.6,6.2.7,
6.4, 6.6, 6.8, Clause 7

Covered

7.3

The errors of a utility
measuring instrument at flows
or currents outside the
controlled range shall not be
unduly biased

N/A

Covered
Because N/A

7.4

Where a measuring instrument
is designed for the
measurement of values of the
measured that are constant
over time, the measuring
instrument shall be insensitive
to small fluctuations of the
value of the measurand, or
shall take appropriate action

N/A

Covered

Because these meters
are not used for
measurand which are
constant over time

7.5

Robust and materials suitable
for intended use

6.1,6.2,6.4

Covered

7.6

A measuring instrument shall

be designed so as to allow the
control of the measuring tasks
after the instrument has been

placed on the market and put

into use

6.6,7.5,9.3

Covered

Protection against corruption

8.1

Measurement cannot be
affected by feature of
instrument, connection of
external or communicating
device

5.2.10,6.5,6.6,6.7,6.8,7.3

Covered

8.2

Critical hardware components
secure or tampering is evident

6.1

Covered
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Essential Requirements (ERs)
of Directive 2014/32/EU

Clause(s)/sub-clause(s)
of this EN

Remarks/Notes

Critical software shall be
identified and secure.

GOC

8.3 Identification readily available. | N/A Covered 66
Tampering evidenced for g
“reasonable” time 0’ \)
8.4 Data and cr1t1<.:al paramettlers N/A Covered
protected against corruption AY\\
85 Display cannot be reset durlng‘w Covered
use R
9 Information of/accon@h)\l\g“
Shall bear er s mark
or name an rmation in
respect of its accuracy. Where
9.1 applicable data on conditions |5.2, 8.2 Covered
of use, identity marking,
number of type examination
certificate
Covered
92 If too small, information placed N/A Because all relevant
' on packaging information is marked
on the meter
Accompanied by information
on rated operating conditions,
93 cllmatlc, mechanical and EM Clause 9 Covered
environment classes,
instruction operation and
maintenance, etc.
9.4 .Utll.lty met'ers do n.ot require Clause 9 Covered
individual instruction manuals
9.5 Decimal scale interval 7.2 Covered
Not covered
9.6 Material measure N/A Because the ir}strument
is not a material
measure
9.7 Units of measurement 7.2 Covered
9.8 Durability of marking 6.4.2,7.1,8.1 Covered
10 Indication of result
10.1 Display 7.2 Covered
10.2 Clear indication 71,7.2,7.3 Covered
Not covered
103 Hard copy N/A Because these meters

are not designed for a

hard copy

66



BS EN 12261:2024
EN 12261:2024 (E)

Essential Requirements (ERs) Clause(s)/sub-clause(s)
of Directive 2014/32/EU of this EN Remarks/ N"tes
Not covered
10.4 Direct trading N/A Because ti@@e ers
sed for direct
~ \
10.5 Indicator required 71,7.2 ‘QO' Covered
11 Further processing of data \,\'\ o
A}
& CJ\ N Not covered
A
11.1 Durable record A Because it is a Utility
. \\‘ meter
ws Al Not covered
11.2 Durm N/A Because it is a Utility
meter
12 Conformity evaluation Whole standard Covered
Annex IV (MI-002)
Part 1 Specific requirements gas
meters
1 Rated operating conditions Clause 4, 9.3
Covered
1.1 Flow-rate Clause 1, 5.2.1,5.2.6
But only for class 1,0
1.2 T > 40 gas Clause 1, 5.2.7 Covered
. Clause 1, 3.1.14, 5.1
1.3 Gas family/MOP (Annex E), 8.2 Covered
1.4 T > 50 climatic Clause 1, 5.2.7 Covered
Not covered
1.5 Limits of dc supply N/A Because no external
power supply required
2 Maximum permissible errors
21 MPE 5.1 (Annex E), 5.2.1, 6.2.5, Covered
6.2.7
2.2 MPE TC N/A Covered
3 Permissible effects of
disturbances
3.1 EMC Clause 1 Covered
3.2 Flow disturbances 5.2.8 (Annex B) Covered
4 Durability
Not covered
4.1 Durability - Class 1,5 m N/A Because the standard
does not address Class
1,5m
4.2 Durability - Class 1,0 m 5.2.4 Covered
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Essential Requirements (ERs) Clause(s)/sub-clause(s)
of Directive 2014/32/EU of this EN Remarks/Notes \
5 Suitability A(‘w;\
Not covered GU
5.1 Mains power N/A Beca @%r‘nal
. ply required
. ,a‘zu ot covered
5.2 Battery power N/A \(\ Because no power
{ Y\ supply required
'\ .
5.3 8000 h & N Covered
1 q \
5.4 Any position -~ \ \ 2.5 Covered
5.5 Test elemeq;“\‘\_ 4 7.5 Covered
5.6 Flow directi)n‘marked 8.3 Covered
6 Units 7.2 Covered
Not covered
PartII Specific requirements ~ N/A Because Part Il applies
Volume conversion devices to a volume conversion
device as sub- assembly
Not covered
7 Base clolnditions for converted N/A Because PartII appli.es
quantities to a volume conversion
device as sub- assembly
Not covered
8 Maximum permissible error N/A Because Part I appli.es
to a volume conversion
device as sub- assembly
Not covered
9 Suitability N/A Because Part 11 appli.es
to a volume conversion
device as sub- assembly
Part 11l Putting 1pto use and
conformity assessment
Not covered
10 (a) (b) (c) | Putting into use N/A Because it is Member
States responsibility
Not covered
Conformity assessment N/A Because it is Member
States responsibility

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European
Standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of

this standard.
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Annex ZB
(informative)

Relationship between this European Standard and the esserqﬂ((\

requirements of Directive 2014 /68/EU aimed to bQ

This European Standard has been prepared under a C
provide one voluntary means of conforming to ess

2014/68/EU (PED).

Once this standard is cited in the Offj m\l\

with the normative clauses o
this standard, a presum

Directive, and associated E

0

g@«

s standardization request M/601 to

mulrements of the New Approach Directive

nal of the European Union under that Directive, compliance

dard given in Table ZB.1 confers, within the limits of the scope of
onformity with the corresponding essential requirements of that
TA regulations.

Table ZB.1 — Correspondence between this European Standard and Annex I
of Directive 2014/68/EU (PED)

Essential Requirements

Clause(s)/sub-clause(s)

of Directive 2014/68/EU of this EN Remarks/Notes
2.2.2 6.2.4.1,6.2.4.2 Design for adequate strength
2.2.4 6.2.4.2, Option 2 Experimental design method
2.6 6.4.3 Corrosion and other chemical attack

3.1.2, paragraphs 3,4 and 5

6.3, paragraph 3

Permanent joining

For meters in the categories I, Il and IV, the
examiner/examining body is a competent
third party

S

Non-destructive testing
For meters in the categories Il and IV, the

3.1.3 6.3, last paragraph e . ) .
certification body is a recognized third party
organization

3.1.4 6.3, paragraph 4 Heat treatment

315 6.3, paragraph 8, Annex F 2.2, | Traceability

o par.3

3.2.1 F.2.2, paragraph 1 Final inspection

3.2.2 6.2.1,6.2.4.3 Proof test

3.3 8.1to 8.4 Marking and labelling

34 9.4 Instruction manual

4.1.a,4.2 b) 6.2.2, paragraph 1 Materials for pressurized parts

4.3, paragraph 1

6.2.2, paragraph 2

Materials conformity to required
specifications
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Essential Requirements Clause(s)/sub-clause(s)
of Directive 2014/68/EU of this EN Remarks/Notes
7.2 6.2.3 Joint coefficients ~ (\\
7.4 6.2.4.3 Hydrostatic test pressure C GU
: -~ o2 e
7.5 6.2.2, paragraph 3 Material characteristic . \0

Standard is maintained in the list published in the Official Jour uropean Union. Users of this

\ Y
WARNING 1 — Presumption of conformity stays valid only a:&rﬁ@ﬂ‘%rence to this European
standard should consult frequently the latest list published jn @9 1cial Journal of the European Union.
.

this standard. *

\\\\\)5

WARNING 2 — Other Union legislation may ‘ able to the product(s) falling within the scope of
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