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1. ------IND- 2010 0142 CZ- EN- ------ 20100319 --- --- PROJET

I.

M E A S U R E  O F  A  G E N E R A L  N A T U R E

number: 0111-OOP-C007-09

reference no. 0313/007/09/Pos.,

publication date: 21.12.2009

stipulating metrological and technical requirements for specified measuring devices, including test methods for verifying specified measuring devices:

"diaphragm gas flow meters
(including gas meters with temperature compensation)"

1   Basic definitions

For the purposes of this measure of a general nature, terminology and definitions contained in the VIM1) and the following apply:

1.1.1   diaphragm gas meter: a volumetric gas meter that measures gas volume using measuring chambers with deformable walls

1.1.2    diaphragm gas meter with temperature compensation: a diaphragm gas meter that includes a mechanical device to recalculate the measured volume to the corresponding volume at the base temperature of the gas

1.1.3   pressure loss: the difference between the pressure measured at the gas meter's input and output if the gas meter is in operation

1.1.4   measurement error: a value that expresses, as a percentage, the difference between the volume indicated by the gas meter and the volume that actually passed through the gas meter, divided by the actual volume that passed through the gas meter

2   Metrological requirements

Metrological requirements are based on requirements of Government Order No. 464/2005 Coll., specifying requirements for measuring instruments 2), and also incorporate requirements of harmonized standards. During verification of measuring device models approved by the Metrology Act, metrological requirements extant during their introduction apply.

2.1   Stipulated service conditions

2.1.1   Flow range

The gas flow range must meet the following ratios for maximum flow Qmax, minimum flow Qmin, transient flow Qt and overload flow Qr:

a) Qmax/Qmin
( 150

b) Qmax/Qt

( 10

c) Qr/Qmax

= 1.2
2.1.2   Maximum service pressure

The gas meter's maximum service pressure must be indicated on the gas meter's counter.

2.1.3   Temperature range

All gas meters must be capable of meeting requirements for a minimum ambient temperature range of -10 °C to +40 °C. The minimum gas temperature span over which gas meters must meet stipulated requirements is 40 °C.

2.1.4   External environment

The minimum ambient temperature span for outdoor gas meters over which gas meters must meet stipulated requirements is 50 °C.

2.2   Maximum allowed error

2.2.1    Maximum allowed error during testing

2.2.1.1   Diaphragm gas meters without temperature compensation

Diaphragm gas meters are classified into accuracy class 1.5.

Table 1 lists maximum allowed errors for these gas meters.

Table 1 – Maximum allowed errors

	Flow

(m3/h)
	Maximum allowed errors

	
	initial (before the meter is put into service)
	during use

	Qmin ( Q ( 0.1Qmax
	± 3 %
	-6 % to +3 %

	0.1Qmax ( Q ( Qmax
	± 1.5 %
	± 3 %


For some gas meter models, whose approval was subject to requirements of national technical standards, the maximum allowed error applicable at the time of the meter's type approval may differ from the above maximum allowed errors; in this case the maximum allowed error listed on the type approval certificate shall apply.

2.2.1.2   Diaphragm gas meters with temperature compensation

For meters with temperature compensation, the initial maximum allowed error must be increased from the values listed in Table 1 by 0.5% over a span of 30 °C located symmetrically around temperature tsp specified by the manufacturer between 15 °C and 25 °C. Outside of this span, another 0.5% increase is allowed in each 10 °C interval.

2.2.2   Maximum allowed errors during use

When testing meters in use is done upon request by a party whose interests could be significantly damaged by incorrect measurement, "maximum allowed errors during use" listed in Table 1 apply.

For meters heretofore in use, whose approval was subject to requirements of national technical standards, the maximum allowed error is double the maximum allowed error listed on the type approval certificate.

For gas meters with mechanical temperature compensation, the maximum allowed error is double the maximum allowed error listed in Article 2.2.1.2.

2.3   Pressure loss

The median gas meter pressure loss value over a measurement cycle with maximum flow Qmax of air with a density of 1.2 kg/m3 must not exceed values listed in Table 2.

Table 2 –  Pressure loss

	Maximum flow
Qmax

m3/h
	Maximum allowed median pressure loss value

	
	initial (before the meter is put into service)
mbar
	during use

mbar

	2.5 to 16 inclusive
	2
	2.2

	25 to 65 inclusive
	3
	3.3

	100 and 160
	4
	4.4


3   Technical requirements

Technical requirements are based on requirements of Government Order No. 464/2005 Coll., specifying technical requirements for measuring devices2), and also incorporate relevant requirements of harmonized standards. During verification of measuring device models approved by the Metrology Act, metrological requirements extant during their introduction apply.

3.1   Meter design

Diaphragm gas meters have one coaxial nozzle or two nozzles for threaded or flange collar meter attachment, and are used to measure gas volumes at a service pressure not exceeding 0.5 bar, and with maximum real flows not exceeding 160 m3/h.

3.2   Counter

The gas meter must be equipped with a display (counter) subject to metrological verification.

Under normal conditions of use, the counter must function correctly during the normal lifetime of the tested gas meter.

The counter may be a mechanical device with rotary cylinders that cannot be zeroed and is impermanent.

Counter digits must indicate cubic metres or multiples of ten or parts of a cubic metre. The symbol m3 must be on the counter's face or on the display close to the numerical cylinders of the counter.

For a mechanical counter, the rotation of a cylinder during the last one tenth of its circuit, i.e. from 9 to 0, must cause the next order cylinder to increment by one unit.

For electronic counters, the change of any digit from 9 to 0 must cause the next order digit to increment by one.
The counter must be clear and legible at an angle of 15° from the perpendicular to the window, in an ambient temperature range of  -10 °C to 40 °C or greater, if specified by the manufacturer.

3.3    Diaphragms and other parts in the path of the gas flow

If the gas meter is in normal use, the diaphragms must remain flexible and leak-proof.

Diaphragms and other parts in the path of the gas flow must be capable of withstanding the influence of components of the gaseous environment in which they are working, and must not exhibit signs of aging during the course of the gas meter's normal lifetime.

3.4    Resistance to incorrect handling

The gas meter is designed in such a way that any mechanical action capable of influencing measurement accuracy causes visible permanent damage to the meter or to official or security labels.

3.5    Storage and transport

Gas meter connection nozzles must be equipped with suitable removable plugs or covers that will prevent the entry of foreign substances during transport and storage.

4   Measuring device labelling

4.1    Each gas meter must be labelled with at least the following information on the counter or on a special plate:

d) the manufacturer's logo or name,

e) the gas meter's serial number and year of manufacture,

f) maximum flow Qmax (m3/h),

g) minimum flow Qmin (m3/h),

h) maximum service pressure pmax (bar, kPa),

i) nominal cyclical volume value V (dm3),

j) ambient temperature range, if greater than -10 °C to 40 °C, e.g. tm = -25 °C .. 40 °C,

k) gas temperature range, if different from the ambient temperature range, e.g. tg = -5 °C .. 35 °C

l) gas meter accuracy class,

m) any other markings, if so mandated, for example model or test certificate number, conformity certification, supplementary metrology markings, etc.

Gas meters equipped with a built-in mechanical device to compensate for volume changes due to gas temperature must also be labelled with information on:

n) the base temperature of the gas expressed as tb = 15 °C, except for gas meters suitable for different temperatures and intermittent operation, for which the base gas temperature is expressed as tb,i = 15 °C,

o) the manufacturer-specified temperature (see 2.2.1.2) expressed for example as tsp = 20 °C.
If the gas meter is resistant to high ambient temperatures, it must also be designated with the symbol "T".

If the gas meter has been declared as being suitable for use in an open environment, it must also be labelled with the symbol "H3".

Labelling must be in a clearly visible location and must be permanent under regular conditions of gas meter use.

For some gas meters, whose type approval took place in accordance with national technical standards, meter labelling requirements applicable at the time of the meter's type approval may differ from the above requirements; in such a case, requirements listed on the type approval certificate apply.

4.2   Two-nozzle gas meters

Gas meters with two nozzles must have the direction of gas flow clearly and permanently labelled with an arrow between these two nozzles.

4.3   Location of official labels

Location of labels is stipulated by a type approval certificate, an EC type testing certificate, or another document applied within the scope of a conformity assessment when being introduced onto the market and into use.

5    Meter type approval

These meters are not subject to approval in accordance with Act No. 505/1990 Coll., on metrology, as amended.

6   Initial verification

The initial verification procedure3) is identical to the subsequent test procedure according to Article 7.1.

7   Subsequent testing

7.1    Subsequent testing of diaphragm gas meters without temperature compensation

7.1.1   In general

During initial testing of diaphragm gas meters, the following tests are performed:

p) a visual inspection,

q) an accuracy test,

r) a pressure loss test.

7.1.2   Visual inspection

During the visual inspection, the diaphragm meter submitted for testing is checked to verify that it is of an approved type, and special attention must be paid to checking for correct labelling in accordance with Article 4.1.

The permanence and legibility of labelling is also checked.

Physically damaged gas meters and those not of an approved type are not tested further.

7.1.3   Functional tests

During functional tests and their evaluation, the meeting of relevant technical requirements in Chapter 3 is monitored on an ongoing basis.

7.1.3.1    Test facility requirements

The test facility must be equipped with reference standards suitable for testing diaphragm gas meters, and that have suitable recalibration intervals.

Pressure gauges, thermometers and volumetric flow reference standards must have valid calibration sheets with calibration uncertainty listed.

The total uncertainty in stipulating meter error must be one third or less of the value of the maximum allowed error stipulated for the meter being tested.

7.1.3.2   Precision test

7.1.3.2.1    Diaphragm gas meters without temperature compensation

Diaphragm gas meters are tested at flow rates of Qmax, 0.2Qmax, Qmin to 2Qmin  in the listed order of flow rates.

Measurement error during individual test flow rates must meet requirements for the initial maximum allowed error listed in Table 1, or if applicable on a type approval certificate in accordance with Article 2.2.1.1.

7.1.3.2.2   Diaphragm gas meters with temperature compensation

Diaphragm gas meters with temperature compensation are initially tested at flow rates of Qmax, 0.2Qmax, Qmin to 2Qmin  in the listed order of flow rates at a temperature of (20 ( 2) °C.

Measurement errors for individual test flow rates must meet requirements for initial maximum allowed errors in accordance with Article 2.2.1.2.

A randomly chosen sample of meters is further tested at flow rates of 0.2Qmax and Qmax at a minimum ambient temperature of (tmin[image: image1.wmf]1
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 eq \O()) °C, which are stipulated by the manufacturer. The randomly chosen sample must contain 1% of the tested sample of meters, but must not be smaller than 5 meters. If the batch is smaller than 5 meters, then all meters must be tested.

Measurement errors for individual test flow rates must meet requirements for initial maximum allowed errors in accordance with Article 2.2.1.2.

7.1.3.2.3    Diaphragm gas meters manufactured before 1980

Instead of the flow rates listed in 6.3.2.1, these diaphragm gas meters are tested at nominal flow rate Q and a flow rate of 0.3Q.

Measurement error during individual test flow rates must meet requirements for the maximum allowed error listed on the type approval certificate.

7.1.4   Pressure loss test

All selected diaphragm gas meters are tested using air having a density of 1.2 kg/m3 at a maximum flow rate of Qmax and the pressure differential between the gas meter's input and output is measured.

The median value of the pressure loss, calculated as the median value of the maximum and minimum pressure differential measured during at least one measurement cycle, must not exceed the initial maximum pressure loss listed in Table 2.

7.2    Subsequent verification of diaphragm gas meters without temperature compensation using statistical selection tests

Diaphragm gas meters without temperature compensation up to size G6 that received type approval after 1 January 1980 can also be subsequently verified upon special request using a statistical selection test of a set of gas meters, using one or two selections from the base set.

The base set may consist of gas meters from only one manufacturer, of the same construction, the same type and size, which have been verified in two consecutive years.

Diaphragm gas meters from the base selection shall be subjected to a measurement error test at flow rates of Qmax, 0.2Qmax, Qmin to 2Qmin  in the listed order of flow rates in accordance with Article 6.3.2.1 and a pressure loss test in accordance with Article 6.4.

The measurement error for individual test flows must meet requirements for maximum allowed errors during use listed in Table 1; for gas meters that received type approval according to national technical standards, the maximum allowed errors are listed in Table 3.

Table 3 – Maximum allowed errors

	Test gas flow rate through gas meter
	Maximum allowed error
%

	Qmin to 2Qmin
	± 5.2 %

	0.2Qmax
	± 3.5 %

	Qmax
	± 3.5 %


If the measured pressure loss is greater than the maximum allowed median pressure loss value in Table 4, the diaphragm gas meter is classified as having failed when evaluating test results.

Table 4 – Maximum allowed median pressure loss value

	Gas meter size designation
	Maximum flow rate 
Qmax
m3/h 
	Maximum allowed median pressure loss value

mbar

	G1.6
	2.5
	2.2

	G2.5
	4.0
	

	G4
	6.0
	

	G6
	10.0
	


If the statistical selection test passes, the gas meters from the base set are considered to have been subsequently verified. The original official verification label is left on these gas meters.

7.3    Subsequent verification and initial verification after repair of diaphragm gas meters with a built-in mechanical gas temperature compensation device

During subsequent verification or initial verification of diaphragm gas meters with mechanical temperature compensation after repair, the gas meters must be visually checked according to Article 6.2. All gas meters are tested at a temperature of (20 ± 2) °C at flow rates of Qmin,, 0.2Qmax and Qmax, while adhering to reduced allowed error limits listed in Table 5.

Table 5 – Reduced allowed error limits for subsequent verification or for initial verification of diaphragm gas meters with mechanical temperature compensation after repair

	Test temperature
	Flow rate

	
	Qmin
	0.2Qmax
	Qmax

	(20 ± 2) °C
	± 2.5 %
	± 1.5 %
	± 1.5 %


If the measurement error values found at flow rates of 0.2Qmax and Qmax have the same sign, then the absolute value of both values must not be greater than 1%.

No statistical selection test of temperature dependency is performed during subsequent gas meter verification and during verification following repair in light of the guarantee of gas meter manufacturers regarding the stability of the temperature compensation mechanism's technical characteristics.

Gas meters that during this test exceeded the above reduced allowed error limits in Table 5 may be verified based on satisfactory test results using the following procedure. The gas meter is tested at a temperature of (20 ± 2) °C at flow rates of Qmin, 0.2Qmax and Qmax. The gas meter is then also tested at a minimum ambient temperature of (tmin
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) °C at a flow rate 0,2Qmax.

The maximum allowed error for these tests is stipulated in Article 2.2.1.2.

8   Notified standards

For the purposes of specification of metrological and technical requirements for measuring devices and for purposes of specification of test methods for verification stemming from this measure of a general nature, the CMI notifies additional technical standards or technical documents from international or foreign organizations, or other technical documents containing more detailed technical requirements (hereinafter "notified standards"). A list of these notified standards, linked to appropriate measures, will be published by the CMI along with the measure of a general nature in a manner accessible to the public (on the website www.cmi.cz).

Conformity with notified standards or parts thereof is considered, to the extent of and under terms stipulated by the measure of a general nature, to be conformity with those requirements stipulated by this measure to which these standards or parts thereof apply.

II.

J U S T I F I C A T I O N

The CMI issues, towards the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, this measure of a general nature, stipulating metrological and technical requirements for specified measuring devices and test methods for verification of these specified measuring devices.

In Decree No. 345/2002 Coll., specifying measuring devices for mandatory verification and measuring devices subject to type approval, as amended, the annex "List of Specified Measuring Device Types" classifies diaphragm gas flow meters (including gas meters with temperature correction) under item 1.3.10 a) as measuring devices subject to verification.

The CMI thus issues, towards the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, for the measuring device type specified as "diaphragm gas flow meters (including gas meters with temperature correction)", this measure of a general nature, stipulating metrological and technical requirements for diaphragm gas flow meters (including gas meters with temperature correction) and test methods for verification of these specified measuring devices.

III.

E F F E C T I V E  D A T E
This measure of a general nature takes effect on the fifteenth day following the day of its publication (Section 24d of Act No. 505/1990 Coll., on metrology, as amended).

This measure of a general nature shall be published for a time span of 15 days.

1) International Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM).


2) This government order implements Council Directive 2004/22/EC of 31 March 2004 on measuring devices.


3)    Initial verification applies only to meters who at the given time have a valid type approval certificate using transitory provisions according to Section 9 of Government Order No. 464/2005 Coll. on measuring devices, and to measuring devices that have undergone repairs.
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