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1. General context
Europe’s transition to a decarbonized energy system is underway. The 28 Member States of the EU have
signed and ratified the Conference of the Parties (COP21) Paris agreement to keep global warming “well
below 2 degrees Celsius above preindustrial levels, and to pursue efforts to limit the temperature increase
even further to 1.5 degrees Celsius.” This transition will radically transform how the EU generates,
distributes, stores, and consumes energy. It will require virtually carbon-free power generation, increased
energy efficiency, and the deep decarbonization of transport, buildings, and industry. The current situation
of the 27 European country is summarised in the figure 1, where the situation of each country is
compared to its 2020 target defined in the COP21 report.
Stakeholders must pursue all available options to limit energy-related CO2 emissions to less than 770
megatons (Mt) per year by 2050. The European Green Deal is a response to these challenges. It is a new
growth strategy that aims to transform the EU into a fair and prosperous society, with a modern, resourceefficient and competitive economy where there are no net emissions of greenhouse gases in 2050 and
where economic growth is decoupled from resource use. It also aims to protect, conserve and enhance
the EU's natural capital, and protect the health and well-being of citizens from environment-related risks
and impacts.

FIG 1 - Share of renewable energies by EU country (2018 and 2020
https://ec.europa.eu/eurostat/statistics-explained/index.php/Renewable_energy_statistics

objective)

–

Credit:

To achieve this energy consumption “paradigm” shift, one of the key factors is to have access to
1
metrological instruments able to perform “correct and traceable” measurements of the quantities of these
renewable energies. It is within this framework that the European Metrology Programme for Innovation
and Research (EMPIR) project NEWGASMET fits. Its objectives are to increase knowledge about the
impact of renewable gases on the accuracy and durability of commercially available meters and to
provide reliable data to industry and the metrology community and recommendations on renewable gas
measurement to adapt, if needed, gas meters standards.
1

Directive 2004/22/EC of the European Parliament and of the Council of 31 March 2004 on measuring instruments
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2. Context and methodology of the task 1.3: “Mapping of the
tests performed on gas meters with renewable gases”
The first step to achieve the NEWGASMET goals: “improve knowledge and understanding about impact
of renewable gases on gas meters along the gas network and to get reliable data to give confidence in
measurements used for billing”, is a literature study to gather available knowledge concerning the
performance of existing gas meters with renewable gases, with a focus on accuracy and durability, and
for all available gas metering technologies. This will also provide insight into the gas compositions of
different renewable gases that can be produced, transported and metered in Europe. This study is
highlighting gaps in the global knowledge of the scientific community and industry and defines the most
important areas which must be studied in WP2 and WP3 and other projects.
Renewable gas comes in the form of biogas, biomethane, hydrogen, and syngas. Biogas and biomethane
are produced from a wide spectrum of sources such as municipal waste, landfills, sewage treatment
plants, agricultural residues or manure. Hydrogen and syngas are produced using electricity in a “power
to gas” process, and eventual combination gasified coal for syngas. These new gases are used in various
local or broader applications and lead to reconsider the metrology of metering systems in the gas supply
chain, but an overview of studies about global performance of existing gas meters with renewable gases
is today not available.
The main objectives of the task 1.3 is to define a clear mapping of the tests that have already been
performed for each meter technology, and renewable gas family/gas compositions. For some meter
technology, renewable gas composition combinations results impact on accuracy, time drift, lifetime and
robustness are provided. This, to guide WP2 in the definition of the test matrix.
This task will define missing tests and studies to complete the mapping within the limits defined in task
1.1 and task 1.2. It will define for each gas meter technology which gas compositions have never been
tested. The output of this last task will be shared with partners in order to ensure that the test matrix
established by WP2 matches the real requirements identified by WP1.
The employed methodology to achieve the task 1.3 is to gather all the tests that have already been
achieved for each meter technology and taking into account manufacturer, renewable gas family and gas
blends. This mapping will show the impact (or not) on gas meters of the use of the defined renewable
gases blends, as detailed in the deliverable D2. This study, as a second step, will define needed accuracy
and durability tests that still need to be completed compared to the expectation of the relevant CEN/TC
237 standard and of the OIML R137:2012 recommendation. This study proposes a mapping giving an
overview of these missing tests and experiments

3. Mapping of the tests performed on gas meters with
renewable gases
In this section, the results of the D1 deliverable are summarised. All the known impacts and potential
impacts on gas meters of the different renewable gases studied by the EMPIR project NEWGASMET are
given below.
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3.1 Raw biogas
Gas composition
blends, flowrate,
pressure and
temperature

Test results

Diaphragm meter

None

None

Turbine meter

None

None

Rotary meter

None

Other Results: established from
studies in materials composing the gas
meters

The corrosive and wet characteristics of
the crude biogas ask for the use of robust
components with a minimum of mobile
parts in the meters.

None

The Danish experience in injecting and
measuring raw biogas results are,
unfortunately,
not
public but the
conclusion of the tests was that the
turbine meter was not suitable and were
destroyed after, about, 24 hours.

Ultrasonic meter

None

None

Tests in injecting and measuring raw
biogas in Denmark indicates that the
ultrasonic gas meters are especially
suitable for measuring raw and dirty
biogas

Thermal-mass meter

None

None

None

Coriolis meter

None

None

None

Laboratories and infield tests show that,

None

2

Other: Pitot tube,
2

CH4

35.7% (Vol)
3
27.4% (Vol)

Compo n°1 (09/11/2012 – Biogas site n°1)
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venturi, V-cone and
thermal mass
(insertion) meters

4

C02
N2
02
Ar
H2S
H20
Q
P
T

29.2 (Vol)
27.1% (Vol)
37.4% (Vol)
22.8 (Vol)
31% (Vol)
32.5% (Vol)
38.7 (Vol)
5.8% (Vol)
2.3% (Vol)
8.8 (Vol)
0.5% (Vol)
3
484 mg/Std m
3
5829 mg/Std m
3
360 mg/Std m
73% HR
3
18 g/Std m
3
362 Std m /hr
3
512 Std m /hr
3
365 Std m /hr
1.016 bara
0,99 bara
1.013 bara
23.2 °C
12.8 °C
24 °C

crude biogas is a very wet gas with a high
composition variation and important
fluctuation of the temperature. It is
possible to correctly measure it’s flowrate
using averaging Pitot tube, venturi, Vcone and thermal mass (insertion) meters.
An important conclusion is that the
flowmetering technology and robustness
are not the only guarantee of the accuracy
of the flowrate measurement. The
temperature and the biogas composition
are also a key factors to take into
consideration. These factors are strongly
impacting
the
thermodynamic
characteristics of biogas, such as density,
heat capacity and viscosity; which are the
key
parameters
for
the
flowrate
calculation for both, pressure difference,
vortex and thermal-mass
metering
technologies.

Table 1 – Overview of the raw biogas impacts on gas meter

3
4

Compo n°2 (30/07/2012 – Biogas site n°2)
Compo n°3 (19/11/2012 – Biogas site n°3)
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3.2 Biomethane
Gas composition
blends, Flowrate,
Pressure and
temperature

Tests results

Diaphragm meter

None

None

Turbine meter

None

None

Rotary meter

None

None

Ultrasonic meter

None

None

Thermal-mass meter

None

None

Coriolis meter

None

None

No scientific papers nor other literature
which deals with the impact of
biomethane on gas meters was found.
The main raison for this lack of studies is
the fact that based on the EN16723
(“Natural gas and biomethane for use in
transport and biomethane for injection in
the natural gas network”) and all the CEN
TC237 and ISO TC30 standards,
biomethane that comply with its
requirements is interchangeable with
natural gas and are considered to have no
additional impact on the existing
metrology meters.

Other meters

None

None

None

Other Results: established from
studies in materials composing the gas
meters

Table 2 – Overview of the biomethane impacts on gas meter
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3.3 Hydrogen
3.3.1

Case 1: Decarbonization of natural gas grid through blending
Gas composition blends,
Flowrate, Pressure and
temperature

Tests results

Other Results: established from
studies in materials composing
the gas meters

6%, 10% and 20% (vol.) H2
(3 different meters)

The injection of H2 has a real impact
(>0.5%) on the metrological behaviour of all
the tested diaphragm meters. This result is
the same with 10% and 20% of H2.
A significant “long term” impact is measured
on diaphragms meters. This effect is
dependent on the meter manufacturer and
the design of the metering cell of each meter.

None

Turbine meter

10% (vol.)H2
(1 meter)

Up to 10% vol., there is no influence on the
measurement behaviour of the turbine meter
by the H2 addition.

None

Rotary meter

6%, 10% and 20% (vol.) H2
(1 meter)

Very low impact of H2 injection on the
measurement behaviour of the tested rotary
meter.

None

10% (vol.)H2
(1 meter)

Up to 10% vol., there is no influence on the
measurement behaviour of the ultrasonic
meter by the H2 addition.

None

Thermal-mass meter

None

None

None

Coriolis meter

None

None

.3None

Other meters

None

None

None

Diaphragm meter

Ultrasonic meter

Table 3 – Overview of the hydrogen blend (up to 20%) impacts on gas meter
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3.3.2

Case 2: Upgrade of natural gas to pure hydrogen grid
Gas composition blends,
Flowrate, Pressure and
temperature

Tests results

Other Results

Diaphragm meter

None

None

None

Turbine meter

None

None

None

Rotary meter

None

None

None

Ultrasonic meter

None

None

None

Thermal-mass meter

None

None

None

Coriolis meter

None

None

None

Other meters

None

None

None

Table 4 – Overview of the “pure” hydrogen impacts on gas meter
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3.4 Raw Syngas
Gas composition
blends, Flowrate,
Pressure and
temperature

Tests results

Diaphragm meter

None

None

Turbine meter

None

None

Rotary meter

None

None

Ultrasonic meter

None

None

Thermal-mass meter

None

None

Coriolis meter

None

None

Other meters

None

None

Other Results

Very little information was found on the
impact of syngas on metering from the
documents
collected,
nor
from
manufacturers and testing bodies.
Some technical rules that were analysed
suggest failure mechanisms that can
affect the relevant material of a generic
gas installation. These concepts can be
extended in an evaluation of durability of
gas meters, by considering the same
materials. The only information related to
accuracy aspects are some suggestions
to frequently calibrate meters, which might
indicate that an impact is expected,
however no further details were stated.
None

Table 5 – Overview of the raw syngas impacts on gas meter
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4. Target gas compositions
4.1 Biomethane composition ranges
As explained in the D2 deliverable, the target gas compositions range in Europe for the biomethane is
achieved using a statistical study of all the European biomethane production stations (based on the GIE
2020 - European Biomethane map “infrastructure for biomethane production”). Based on this data, the
gas composition range of biomethane in Europe is:
Methane

>97%

Carbon dioxide

<2.5%
5mg/Std.m3

Hydrogen Sulphide
Dew point

< -60 °C at 4bar

Table 6 – Biomethane typical composition [1]

The exhaustive list of contaminants found in the biogas is given in the table below.
Max value measured on the French
biomethane stations (2018)

ISO EN 16723-1

3

0.6

-

3

0.73

-

0.67

-

3

10

Mercaptic sulfur (mg/Std m )

3.39

10

CO (% vol)

0.0014

0.1

H2 (% vol)

<0.1

2%
Easee-gas

Amine (mg/Std m )

-

10

Total volatile Silicate
3
(mg Si/Std m )

-

0.3  1

Compressor oil

ISO 8573-2 :2007

Dust impurities

ISO 8573-4 :2019

Site
Chlorine (mg/Std m )
Fluoride (mg/Std m )
3

Mercury (µg/Std m )
3

Ammonia (mg/Std m )
3

3

5

6

-

7

Table 7 – Measurements of contaminants in the biomethane (RICE internal study)

5

EN 16723-1 (05/2917): Natural gas and biomethane in transport and biomethane for injection in natural gas network. Part 1:
Specifications for biomethane for injection in natural gas network.
6
ISO 8573-2:2007: Specifies test methods for the sampling and quantitative analysis of oil aerosols and liquid oil that can typically
be present in compressed air
7
ISO 8573-4:2019: Compressed air - Contaminant measurement - Part 4: Particle content
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4.2 Raw biogas composition ranges
For the biogas gas composition, we proceed from the assumption that the biogas station feedstock types
are equivalent to the biomethane stations. Therefore, the biogas stations in Europe are distributed as
follows.
Based on this distribution (feedstocks), and using the typical gas composition ranges given in literature
(see table caption), the following gas composition range is established:
Components

Biogas

LAND

CH4 (% vol)

50  75

35  65

CO2 (% vol)

19 34

15  50

N2 (% vol)

05

5  40

O2 (% vol)

01

05

H2 (% vol)

0

05

H2O (% vol)

6
(at 40 ° C)

No data

100  10000

0  100

3

H2S (mg/Std m )

Table 8 – Established typical biogas gas composition range [5, 6, 7 & 8]

The contaminant list and their ranges depend on the feedstock and the methanation process. The
exhaustive list is given below in the Table 9.
Biogas
Particles (mg/Std m3)

0  100,000

3

0  5500

H2S (mg/Std m )
3

0  1500

Alkanes (mg/Std m )
3

0  2000

Aromatic hydrocarbons (mg/Std m )
3

0  700

Terpenes (mg/Std m )
3

Halogenated hydrocarbons (mg/Std m )

0  1200

Ammonia (ppm)

< 100
-

3

Total chlorine as Cl (mg/Std m )

0  200

Table 9 – Contaminants in the of biogas [9, 10 & 11]
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4.3 Raw syngas composition ranges [12 to 27]
The following table (Table 10) provides a typical range for the composition of syngas. This will be
dependent upon the specific chemical composition of the feedstock to the gasifier.

Substance

Composition (% vol)

H2

20  40

CO

35  40

CO2

25  35

CH4

0  15

N2

25

Table 10 – Syngas gas composition range [12]

4.4 Hydrogen Gas composition ranges
Two cases are specified for the hydrogen:


Case 1: an injectable renewable gas in the existing gas grid.



Case 2: a pure (100% (vol) hydrogen) renewable gas used directly for energy production,
transportation or any other industrial process.

4.4.1

Case 1: Decarbonization of natural gas grid through blending [28, 29 & 30]

The current regulatory framework for nine of the most advanced European countries in renewable gases
uses, relative to the maximum blend level of H2 in the natural gas grid is given in the flowing figure.

FIG 2 – The maximum (local) blend level of hydrogen into the natural gas grid [31]
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Therefore, the relevant hydrogen blend level threshold injected into an existing natural gas grid is
20%. Of course, assuming that in the past with the use of town gas containing hydrogen up to
50% [33], a higher content of H2 is conceivable.

4.4.2

Case 2: Upgrade of natural gas to pure hydrogen grid

For this case, it is very simple to establish a hydrogen concentration. It is almost 100%.
The contaminants nature and content depend on the used process to produce and to purify the hydrogen.
8
9
The three main process of pure hydrogen production are : SMR process + PSA , Water PEM electrolysis
10
11
12
process + TSA , Chlor-alkali process + TSA. In the following table (Table 11) are listed all the
contaminants that can be found in the produced pure hydrogen and their probability of occurrence [32].
The content of each of these contaminants is given in [32] and they are less than 100 ppm.
Probability of
contaminant presence

Steam methane reforming
with PSA

Chlor-alkali process
(membrane cell process)

PEM water electrolysis
process with TSA

Frequent

CO

O2

None identiﬁed

Possible

N2

None identiﬁed

None identiﬁed

CH4, H20 and Ar

N2 and H2O

N2, O2 and H2O

Very rare

CH2O

CO2

CO2

Unlikely

He, CO, O2, CH2O2, NH3,
sulphur compounds,
hydrocarbons compounds,
halogenated compounds

He, Ar, CO, CH4,
CH2O, CH2O2, NH3,
sulphur compounds,
hydrocarbons compounds,
halogenated compounds

He, Ar, CO, CH4,
CH2O, CH2O2, NH3,
sulphur compounds,
hydrocarbons compounds,
halogenated compounds

Rare

Table 11 – Probability of contaminant presence in the three models presented in this article (SMR + PSA, PEM
water electrolysis + TSA and chlor-alkali membrane electrolysis + TSA).

8
9

SMR: Steam methane reforming
PSA: Pressure swing adsorption

10
11
12

Water PEM electrolysis process: Water polymer electrolyte membrane electrolysis
TSA: Temperature Swing Adsorption process

Chlor-alkali process: process in which chlorine and caustic soda (sodium hydroxide) are produced simultaneously by electrolytic
decomposition of salt (sodium chloride) – Source: BRITANNICA. TSA: Temperature Swing Adsorption process
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4.5 Interim Conclusions
The following table summarizes the relevant gas composition ranges set for each of the studied four
renewable gases:
Raw Biogas
Components

Hydrogen

Biomethane

Raw Syngas
Biogas

LAND

Case 1

Case 2

CH4 (% vol)

> 97%

50  75

35  65

0  15

65  92

0

Other hydrocarbons
(% vol)

-

-

-

-

5  15

0

CO2 (% vol)

< 2.5%

19 34

15  50

25  35

0.2  1.5

0

CO (% vol)

-

-

-

35  40

0

0

N2 (% vol)

-

05

5  40

25

0.3  1.0

0

O2 (% vol)

-

01

05

-

-

0

H2 (% vol)

-

0

05

20  40

0  20
(50% is the
maximum [33])

100

H2O (% vol)

-

6
(at 40 ° C)

No data

-

-

0

100  10000

0  100

-

< 5mg/Std m

3

H2S (mg/Std m )

3

< 5mg/Std m

3

Table 12 – Gas composition range for the four studied renewable gases

5. Mapping of the renewables gases blends to be studied
The goal of this section is to clearly define, for each gas meter technology, the renewable gas (mixtures)
that remain to be considered by the NEWGASMET project and all the future projects studying the impacts
of these gases on the existing gas meters. The method is to cross the results of the D1 and D2
deliverables.
It is important to keep in mind that even if some meters (from some manufacturers) of different
metering technologies have been tested, it is objectively insufficient to draw all required
conclusions including all the sizes and all the meters manufacturers.
That is the reason why for the studied renewable gases, all the gas composition ranges need to be
re-considered.

NOTE: to clearly present the results, a section is dedicated to each gas meter technology. That means
that some tables and conclusions have the same appearance.
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5.1 Diaphragm meter
For raw biogas, , is to study the impact of the high variability of the composition on thermodynamic properties (density, viscosity, compressibility)
and lastly its effect on the metrological behaviour of the meter.
Biomethane

Raw biogas

Raw syngas

Hydrogen blend

“pure” hydrogen

35  75

0  15

65  92

0

15  50

25  35

0.2  1.5

0

0  40

25

0.3  1.0

0

05

-

-

0

05

20  40

0  20
(50% is the
maximum [33])

100

6
(at 40 °C)

-

-

0

100  10,000

-

< 5mg/Std m

-

-

35  40

0

0

-

-

-

5  15

0

No data

-

CH4 (% vol)
CO2 (% vol)

Because the
biomethane is
considered to be an
interchangeable with
the natural gas, only
the contaminants
impacts need to be
deeper investigated

N2 (% vol)
O2 (% vol)
H2 (% vol)
H2O (% vol)
3

H2S (mg/Std m )
CO (% vol)
Other hydrocarbons (% vol)

The main
Contaminants/Impurities

Chlorine
3
(mg/Std m )
Fluoride
3
(mg/Std m )
Mercury
3
(µg/Std m )
Ammonia
3
(mg/Std m )
Amine
3
(mg/Std m )
Total volatile
Silicate
3
(mg Si/Std m )

1
1
1
10
10
1

Particles
3
(mg/Std m )

100,000

Ammonia
(ppm)

100

Total chlorine
as Cl
3
(mg/Std m )

200

3

0

Ammonia
3
(mg/Std m )

10

Table 13 – Renewable gas composition ranges to be considered for their potential impact on the diaphragm meters
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5.2 Turbine meter
For raw biogas and syngas, it is important to study the long-term impact of the chemical contaminants that can react with the inner parts of the
meter and the high variability of the composition and its effect on thermodynamic properties (density, viscosity, compressibility) and lastly the
effects on the metrological behaviour of the meter.
Biomethane

Raw biogas

Raw syngas

Hydrogen blend

“pure” hydrogen

35  75

0  15

65  92

0

15  50

25  35

0.2  1.5

0

0  40

25

0.3  1.0

0

05

-

-

0

05

20  40

0  20
(50% is the
maximum [33])

100

6
(at 40 °C)

-

-

0

100  10,000

-

< 5mg/Std m

CH4 (% vol)
CO2 (% vol)

Because the
biomethane is
considered to be an
interchangeable with
the natural gas, only
the contaminants
impacts need to be
deeper investigated

N2 (% vol)
O2 (% vol)
H2 (% vol)
H2O (% vol)
3

H2S (mg/Std m )

3

0

CO (% vol)

-

-

35  40

0

0

Other hydrocarbons (% vol)

-

-

-

5  15

0

No data

-

The main
Contaminants/Impurities

Chlorine
3
(mg/Std m )
Fluoride
3
(mg/Std m )
Mercury
3
(µg/Std m )
Ammonia
3
(mg/Std m )
Amine
3
(mg/Std m )
Total volatile
Silicate
3
(mg Si/Std m )

1
1
1
10
10
1

Particles
3
(mg/Std m )

100,000

Ammonia
(ppm)

100

Total chlorine
as Cl
3
(mg/Std m )

200

Ammonia
3
(mg/Std m )

10

Table 14 – Renewable gas composition ranges to be considered for their potential impact on the turbine meters
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5.3 Rotary meter
For raw biogas and syngas, it is important to study the long-term impact of the chemical contaminants that can react with the inner parts of the
meter and the high variability of the composition and its effect on the thermodynamic properties (density, viscosity, compressibility), and lastly the
effects on metrological behaviour of the meter.
Biomethane

Raw biogas

Raw syngas

Hydrogen blend

“pure” hydrogen

35  75

0  15

65  92

0

15  50

25  35

0.2  1.5

0

0  40

25

0.3  1.0

0

05

-

-

0

05

20  40

0  20
(50% is the
maximum [33])

100

6
(at 40 °C)

-

-

0

100  10,000

-

< 5mg/Std m

CH4 (% vol)
CO2 (% vol)

Because the
biomethane is
considered to be an
interchangeable with
the natural gas, only
the contaminants
impacts need to be
deeper investigated

N2 (% vol)
O2 (% vol)
H2 (% vol)
H2O (% vol)
3

H2S (mg/Std m )

3

0

CO (% vol)

-

-

35  40

0

0

Other hydrocarbons (% vol)

-

-

-

5  15

0

No data

-

The main
Contaminants/Impurities

Chlorine
3
(mg/Std m )
Fluoride
3
(mg/Std m )
Mercury
3
(µg/Std m )
Ammonia
3
(mg/Std m )
Amine
3
(mg/Std m )
Total volatile
Silicate
3
(mg Si/Std m )

1
1
1
10
10
1

Particles
3
(mg/Std m )

100,000

Ammonia
(ppm)

100

Total chlorine
as Cl
3
(mg/Std m )

200

Ammonia
3
(mg/Std m )

10

Table 15 – Renewable gas composition ranges to be considered for their potential impact on the rotary meters
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5.4 Ultrasonic meter
For raw biogas and syngas, it is important to study the long-term impact of the chemical contaminants that can react with the ultrasonic
transducers in contact with the gas and the high variability of the composition and its effect on the thermodynamic properties (SOS, density,
viscosity, compressibility), and lastly the effects on the metrological behaviour of the meter.
Biomethane

Raw biogas

Raw syngas

Hydrogen blend

“pure” hydrogen

35  75

0  15

65  92

0

15  50

25  35

0.2  1.5

0

0  40

25

0.3  1.0

0

05

-

-

0

05

20  40

0  20
(50% is the
maximum [33])

100

6
(at 40 °C)

-

-

0

100  10,000

-

< 5mg/Std m

CH4 (% vol)
CO2 (% vol)

Because the
biomethane is
considered to be an
interchangeable with
the natural gas, only
the contaminants
impacts need to be
deeper investigated

N2 (% vol)
O2 (% vol)
H2 (% vol)
H2O (% vol)
3

H2S (mg/Std m )

3

0

CO (% vol)

-

-

35  40

0

0

Other hydrocarbons (% vol)

-

-

-

5  15

0

No data

-

The main
Contaminants/Impurities

Chlorine
3
(mg/Std m )
Fluoride
3
(mg/Std m )
Mercury
3
(µg/Std m )
Ammonia
3
(mg/Std m )
Amine
3
(mg/Std m )
Total volatile
Silicate
3
(mg Si/Std m )

1
1
1
10
10
1

Particles
3
(mg/Std m )

100,000

Ammonia
(ppm)

100

Total chlorine
as Cl
3
(mg/Std m )

200

Ammonia
3
(mg/Std m )

10

Table 16 – Renewable gas composition ranges to be considered for their potential impact on the ultrasonic meters
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5.5 Coriolis meter
For raw biogas and syngas, it is important to study the long-term impact of the chemical contaminants that can react with the vibrating tubes on
the metrological behaviours of the meter.
Biomethane

Raw biogas

Raw syngas

Hydrogen blend

“pure” hydrogen

35  75

0  15

65  92

0

15  50

25  35

0.2  1.5

0

0  40

25

0.3  1.0

0

05

-

-

0

05

20  40

0  20
(50% is the
maximum [33])

100

6
(at 40 °C)

-

-

0

100  10,000

-

< 5mg/Std m

-

-

35  40

0

0

-

-

-

5  15

0

No data

-

CH4 (% vol)
CO2 (% vol)

Because the
biomethane is
considered to be an
interchangeable with
the natural gas, only
the contaminants
impacts need to be
deeper investigated

N2 (% vol)
O2 (% vol)
H2 (% vol)
H2O (% vol)
3

H2S (mg/Std m )
CO (% vol)
Other hydrocarbons (% vol)

The main
Contaminants/Impurities

Chlorine
(mg/Std m3)
Fluoride
3
(mg/Std m )
Mercury
3
(µg/Std m )
Ammonia
3
(mg/Std m )
Amine
3
(mg/Std m )
Total volatile
Silicate
3
(mg Si/Std m )

1
1
1
10
10
1

Particles
3
(mg/Std m )

100,000

Ammonia
(ppm)

100

Total chlorine
as Cl
3
(mg/Std m )

200

3

0

Ammonia
3
(mg/Std m )

10

Table 17 – Renewable gas composition ranges to be considered for their potential impact on the rotary meters
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6. Conclusions
This deliverable proposes, for each gas meter technology, the renewable gas (mixtures) that remain to be
considered by the NEWGASMET project and all the future projects studying the impact of these gases on
the existing gas meters. The method employed is to cross the results of the D1 and D2 deliverables.
The main conclusion of this work is that it is important to study the long-term impact of the chemical
contaminant that can react with the gas meters in contact with the gas given the high variability of the
composition. Secondly renewable gas thermodynamic properties (SOS, density, viscosity,
compressibility) are affected by:


the metrological behaviours of the meter (drifts, accuracy),



the robustness of the meter



the lifetime of the meter



the maintenance of the meter.

It is important to notice that results presented in section 3 cannot be extended to all gas meter
manufacturers. That is why it is important to perform extensive tests on the most occurring
(European) gas meters.
In the other hand, it is substantial to differentiate between the test gas blends given in ISO437 and
with the test gases blends that will be considered by this project (gas blends to be tested with gas
meters)
In the annex is a note is presented providing the renewable gases mixtures (proposed for the test phase
in WP2.
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Annex
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