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BIOSURF IN A NUTSHELL 
 

BIOSURF is an EU-funded project under the Horizon 2020 programme for research, technological 

development and demonstration.  

 

The objective of BIOSURF (BIOmethane as SUstainable and Renewable Fuel) is to increase the 

production and use of biomethane (from animal waste, other waste materials and sustainable 

biomass), for grid injection and as transport fuel, by removing non-technical barriers and by paving 

the way towards a European biomethane market.  

The BIOSURF consortium consists of 11 partners from 7 countries (Austria, Belgium, France, 

Germany, Hungary, Italy and United 

Kingdom), covering a large geographical 

area, as indicated in the figure on the 

left. 

 

The intention of the project is:  

 To analyse the value chain from 

production to use, based on territorial, 

physical and economic features 

(specified for different areas, i.e., biofuel 

for transport, electricity generation, 

heating & cooling); 

 To analyse, compare and 

promote biomethane registering, 

labelling, certification and trade 

practices in Europe, in order to favour 

cooperation among the different 

countries and cross border markets on 

the basis of the partner countries involved; 

 To address traceability, environmental criteria and quality standards to reduce GHG 

emissions and indirect land-use change (ILUC), as well as to preserve biodiversity and to 

assess the energy and CO2 balance; 

 To identify the most prominent drivers for CO2-emissions along the value chain as an input 

for future optimization approaches and to exchange information and best practices all across 

Europe with regard to biomethane policy, regulations, support schemes and technical 

standards. 
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1. INTRODUCTION 
 
Biogas has been injected into the European natural gas network in The Netherlands, Germany, 

Austria, Switzerland and Sweden for several years. Since 2003, the European Directive 2003/55/EC 

has granted the injection of gases from non-conventional sources into the natural gas network when 

technically possible and when safety is maintained. The intention to standardize biomethane injected 

into the natural gas grid is meanwhile some 10 years old. By the end of 2012 the biogas was 

upgraded to biomethane in eleven European countries. In nine countries, thereof biomethane was 

injected into the grid. Sweden and Switzerland have the longest experience, which started back in 

the early 90s. 

 

All of the biomethane producing countries developed national standards for injection (plus some 

more countries not injecting biomethane yet). However, all of them use different parameters and/or 

concentrations of compounds (other than methane) with large variations up to a factor of 100.  

 

A first approach was made by Marcogaz, a technical association of the gas industry1. Their report 

was used as the starting point for the work of the first standardization group of CEN TC234/WG9 on 

“Injection of non-conventional gases into the natural gas network”. The final proposal of working 

group 9 could not find common ground and was abandoned. Nevertheless, as part of the work, CEN 

TC 234 reached out to the European Commission making them aware of the lack of biomethane 

standardisation, resulting in the issuing in 2010 of mandate M/475, “Mandate to CEN for standards 

for biomethane for use in transport and injection in natural gas pipelines”, the starting point for the 

standardization work of CEN TC408. The intention of mandate 475 was to allow one standard for all 

biomethane applications. The first meeting took place in September 2011 and it was assumed that 

a first draft of the standards could be finalized by the end of 2014 within 10 meetings. Unfortunately, 

the discussions were difficult and final decisions were taken in 2017 only, after 17 meetings. 

  

The European Biogas Association (EBA) participated from the very beginning in TC 408 first on 

behalf of FP7 project Green Gas Grids and continued later on behalf of the current project BIOSURF. 

Since the elaboration of the standards took far longer than anticipated at the start of BIOSURF, it is 

not possible to report on practical experiences of its application. The report therefore focuses on the 

scientific background of the standard and the corresponding conclusions. 

 
 
  

                                                
1 “Injection of Gases from Non-Conventional Sources into Gas Networks”, MARCOGAZ, D497, 2006 
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2. THE MANDATE OF CEN TC408 
 

In 2011 CEN was given the mandate to elaborate a set of quality specifications for biomethane to 

be used as a fuel for vehicle engines and to be injected in natural gas pipelines (network) in one 

standard. Biomethane in this context can be produced from biological (fermentation, digestion …) 

and thermochemical processing (gasification) of biomass and is appropriate to be used as a blending 

component to natural gas. A special focus is given to the development and use of energy from 

renewable sources of biological and non-biological origin. Other gases complying with this standard 

can be injected as well. 

 

This standard was prepared by CEN/TC408 according to the European Commission standardization 

mandate M/475. It had to exclude the definition of any parameters and limits adopted by TC234 

WG11 working on grid gas quality harmonization and addressed in EN 16726. 

The European Standard on biomethane was not to include unnecessarily restrictive requirements, 

as long as the proper functioning in the intended applications can be guaranteed. 

 

The scope of the standard and the mandate was subsequently widened to: "Standardization of 

specifications for natural gas and biomethane as vehicle fuel and of biomethane for injection 

in the natural gas grid, including any necessary related methods of analysis and testing. 

Production process, source and the origin of the source are excluded". 

 

After a few meetings, it became clear that the requirements for grid injection and for biomethane as 

a stand-alone fuel were not the same. As a result, it was concluded to formulate one standard but in 

two parts, Part 1 on biomethane for injection into natural gas grids and Part 2 on biomethane 

as fuel (including natural gas). 

 

The founding meeting of the CEN TC408 took place on September 16, 2011 at AFNOR in Paris. Erik 

Büthker from Holland was elected president. The whole group met in total 17 times; the last meeting 

took place in September 2016 in Brussels. Besides the plenary meetings additional expert group 

meetings, phone conferences and webinars were organised. 

 

Nominated organisations of 17 countries participated in CEN TC408: Austria (ASI), Belgium (NBN), 

Czech Republic (UNMZ), Denmark (DS), Finland (SFS), France (AFNOR), Germany (DIN), Greece 

(ELOT), Italy (UNI), Latvia (LVS), Norway (SN), Slovenia (SIST), Slovakia (SUTN), Spain (AENOR), 

Sweden (SIS), Switzerland (SVGW) and the United Kingdom (BSI). 

 

In addition, there was an established liaison with seven EU organisations: Afecor, EBA, Farecogaz, 

GIE, Marcogaz, ENTSOG and NGVA Europe. The group was growing over time and included also 

the OEM industry (Volvo, Scania, VW and Bosch), one major oil company (Exxon Mobil) and the 

Association of manufacturers of gas utilities. 

http://www.biosurf.eu/
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Formal liaisons with other technical committees were established: CEN/TC 19, CEN/TC 234/WG 11, 

ISO/PC 252. 

 

3. WORKING GROUPS AND RESEARCH 
 

In order to allow an efficient work on specific topics, several internal working and expert groups were 

created such as on: 

 Natural Gas and biomethane as a fuel; 

 Grid injection specification; 

 Siloxane concentration; 

 Exposure model; 

 Health. 

 

3.1 Expert Groups on Grid Injection and Vehicle Fuel 
 

It was soon realized that it would probably not be possible to define an equal standard for vehicle 

fuel and for grid injection. Therefore, two subgroups have been founded (Fig. 1; denominators 11 

and 12). The vehicle fuel group was mainly composed of car manufacturers. The other expert group 

on grid injection included primarily the representatives of the national standardisation offices, TSOs, 

gas utilities and the associations.  

 

The challenge of the injection group was to find a common ground between all the different national 

parameters and the ones proposed by CEN/TC234/WG11. All parameters to be proposed should 

therefore be based on sound measurements by standard methods. The challenge of the automotive 

fuel group was to find a way to meet the request of more strict requirements from the OEM’s, while 

still allowing for the rather wide specification of natural gas, developed by CEN/TC 234 WG11.  

http://www.biosurf.eu/
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1 biogas from digestion or thermos-chemical    7 non-grid sourced natural gas 
   processes 
2 upgrading         8 local dedicated infrastructure 
3 injection into the gas grid       9 automotive use 
4 natural gas grid      10 domestic and industrial use 
5 conditioning       11 Part 1: grid specification 
6 refueling station      12 Part 2: automotive specification 

 

Figure 1 — Representation of some flows and uses of biomethane and natural gas 

 

3.2 Expert group on Siloxanes/total Silicon 
 

Siloxanes are linear or cyclic compounds composed of silicium and oxygen as their major 

constituents (Fig. 2).   
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Fig. 2     Basic structure of linear and cyclic siloxanes 

 

It is reported that the use of siloxanes (Table 1) is increasing in household industrial cleaning 

products and personal care products. Most siloxanes are very volatile and decompose in the 

atmosphere into silanoles, which are eventually oxidised into silicon dioxide. Some siloxanes end up 

in waste water and are adsorbed onto the extracellular polymeric substances of sludge flocks. 

Siloxanes are volatilised from the sludge during anaerobic digestion and end up in biogas. Silicones 

are also sometimes added in digesters as anti-foaming agents, where they can biodegrade into 

siloxanes. Also, organic silicon compounds end up in landfills from sources such as shampoo bottles 

and other containers in which some of the product remains, through landfilling of waste water 

treatment sludge and from packaging and construction material. 

 

 
Table 1:  Linear (L) and cyclic (D) siloxanes given in different concentration units2 

 

Silicon impurities need to be removed during upgrading of biogas to biomethane. During combustion 

of biogas/biomethane, siloxanes and other organo-silicon compounds form silica which generates 

deposits, e.g. on valves, lambda oxygen sensors and cylinder walls, causing abrasion, exhaust gas 

misalignment or blockage of pistons and cylinder heads, respectively. In particular vehicle engines 

and gas turbines are affected by residual silicon. Vehicles with spark ignition engines are developed 

                                                
2 DNV KEMA Energy & Sustainability, 2013. Regarding specifications for siloxanes in biomethane for domestic   

equipment 
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for fuels, e.g. gasoline, gasoline ethanol blends and natural gas which all are literally free of silicon. 

The absence of silicon impurities enabled the use of lambda oxygen sensors in front of the catalyst 

for exhaust gas control. Deposition of silica on sensor elements impedes oxygen diffusion. High 

silicon contents misalign oxygen sensors and reduce their durability. 

Gas combustion turbines are also vulnerable to silica. By the high velocity of the gas streams hard 

particles cause erosion or build up deposits. Seizure is reported, when larger chunks of silica break 

off.  

A number of analysis data was collected by the expert group to estimate the relevance and potential 

reduction during upgrading of the siloxanes in biomethane. The highest values were found in the 

raw gas of sewage sludge digestion in waste water treatment plants (WWTP) with total siloxanes 

values of up to 400 mg/Nm3 biogas. Most values ranged between 30 and 60mg/Nm3.  

In two internal reports of participating experts, it was shown that after upgrading of biogas from 

agricultural and food waste, digesters with different technologies siloxanes values dropped as low 

as 0.3 mg/Nm3. In another study of SGC3 (today Energiforsk) far higher peaks of total silicium in 

WWTP of up to 20’000 mg Si/Nm3 were found. However, the mean value was 14.4 mg/Nm3 (N=7) 

which is comparable to a German study with an average of 14.9 mg/Nm3 (N=308). 

 

Since not too many scientific papers have been published on the occurence and the effect of 

siloxanes in biomethane, CEN TC 408 initiated two research projects sponsored by the Commission 

and carried out by DNV KEMA (today GL/DNV), one on the effect of siloxanes on domestic 

equipment (boilers) and another on ignition engines.  

 

3.2.1 Study of siloxanes on a one-dimensional ceramic tile burner4  

In DNV/KEMA’s work a technical basis for the specification for silicon-containing compounds in 

biogases was provided for domestic equipment considering performance, lifetime of equipment and 

safety aspects. To estimate the long-term effects without performing long-term appliance testing 

(years) silica particle formation in flames was studied in detail, and the deposition processes in 

appliances were analyzed using a well-defined 1-D premixed laboratory burner. Further, using the 

insights gained from this study the formation and deposition of silica are investigated in other 

domestic appliances having different configurations of heat exchangers: 5 central heating boilers 

and a water heater with a lamellar heat exchanger. 

 

The following insights were gained: 

  

 silica particles formed in the flame primarily deposit in the heat exchanger. The growth of the 
silica layer on the fins or tubes with time results in an increasing flow resistance over the heat 
exchanger and, as a consequence, a reduction of the boiler's thermal output. 

 

                                                
3 SGC report 243: K. Arrhenius, B. Magnusson, E. Sahlin ”Föroreningar i biogas: Validering av analysmetodik för 

siloxaner” (2011) 
4 DNV/KEMA, 2013. Regarding specifications for siloxanes in biomethane for domestic equipment 
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 Experiments with four boilers selected with different configurations of the heat exchanger 
(tube rows, lamella, finned tubes and cylindrical spiral tubes) showed that the appliance with 
the tube-row heat exchanger was most sensitive to clogging; After 850 operating hours using 
7.5 mg Si/m3 in natural gas the thermal output of the boiler decreased by nearly 65%. 

 
 No increase of CO emission was observed for the domestic boilers, which is expected since 

the fuel-to-air ratio is kept constant by the control system of the boiler.  
 

 The experiments carried out in the hot water heater, which does not have a control system 
show that the CO emission increases in time with varying concentrations of silicon in the fuel. 
The increase in CO is caused by the increased flow resistance across the heat exchangers, 
resulting in a reduction in the air intake from the surroundings. As a result, the CO emission 
exceed the 1000 ppm safety standard. 
 

Recommendations: 
 

 For domestic boilers siloxanes do not really create a problem neither for thermal efficiency 
nor for safety (CO concentration); 
 

 For hot water heaters (used in a limited number of countries) precautions have to be taken. 
Under the assumption that 100% biomethane is used over 15 years the concentration of 
siloxanes should be limited to 10.6 mg/m3 in average. 

 

3.2.2 Effect of siloxane in biomethane on ignition engines5 

An analysis of literature and interviews with OEM’s regarding the experience with silicon-containing 

biogases in stationary engines reveal that the deposition of silica in engines affects different aspects 

of engine performance. Ignition failure can occur as a result of silica deposits that cover and 

electrically insulate the spark plug. Small silicon dioxide particles can also cause wear of the engine, 

as these sand-like particles are very abrasive. Additionally, substantial pieces of the deposited silica 

layer can break off and mechanically damage the engine. Furthermore, it is known that silica 

accumulates in the lubricating oil and coats/lacquers the cylinder wall, filling the honing pattern and 

impairing the lubrication of the engine. In addition, silica deposition can mask the exhaust gas 

catalyst, thus lowering the catalyst’s efficiency and increasing the exhaust emissions above the 

mandated limits. In addition, silica deposition can affect the functioning of sensors (i.e. lambda 

sensor) installed in the engine. 

 
Similar problems might also occur in stationary engines. Most of the engine manufacturers have 
therefore given limits for siloxane concentrations (Table 2). 
 

 

 

                                                
5 DNV/GL, 2016. Towards well-founded standards for siloxanes in bio-CNG - Final report 
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Table 2: Specifications for siloxanes in stationary biogas engines 

 

3.2.3 Micro CHP engine tests 

The majority of the CNG-vehicles in Europe are light duty vehicles such as passenger cars. For this 

reason, it was decided to choose a micro-CHP unit with similar technical characteristics to an 

automotive engine. The unit consisted of a single cylinder stoichiometric four stroke spark ignition 

gas engine. Several engines were needed for the different tests because they deteriorate irreversibly 

and give no more reasonable results. Eight different siloxane concentrations (mixtures) were applied 

from 12 to 100 mg Si/m3 and compared to pure Dutch natural gas.  

 

In all cases where siloxane was added to the fuel, deposits were found both inside the engine and 

on engine parts. In particular, silica particles were found on both sides of the catalyst. The buildup 

of particles inside the cylinder may result in an increase in compression ratio however, no knocking 

was recorded. 

 

In comparison to the reference experiment (without siloxanes in the fuel) the following changes were 

observed upon siloxane addition to the fuel in order of appearance: 

1. Deterioration performance of the catalyst: 

a. A strong increase in NOx, CO and O2 emissions was observed in the exhaust gas 

b. As a first estimated assumption a 20% degradation in catalyst performance was 

assumed for both NO and CO. The 20% degradation in NO conversion was reached when 

in total 10g SiO2 was formed, while the amount of silica required to achieve the same 

degradation in CO conversion depends on the type of catalyst tested: 13g SiO2 for 

one type and 45g SiO2 for another. 

2. A shift in lambda signal due to silica deposition on the studied lambda sensor was 

observed.  

 

3. Increase of silicon fraction in lubricating oil (indicative of extra wear and tear cylinder and         

potential lubrication problems). As a first estimate a silicon limit of 200 ppm in the lubrication oil is 

assumed as limiting case, which is reached after 65 g of SiO2 is formed. 

 

4. Change in compression ratio; by deposition of silica in the cylinder an increase in pressure in 

compression measurements from 18.5 to 19.3 bar was measured (critical in relation to engine 

knocking) 

 

http://www.biosurf.eu/
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3.2.4 Practical Engine Endurance Tests 

During the practical engine endurance experiment, the performance of a gas driven VW Cady Maxi 

fed with a siloxane containing fuel/air mixture was tested. The VW Caddy Maxi is equipped with a 

wide band type lambda sensor installed upstream of the catalyst and a switching type lambda sensor 

installed after the catalyst. In some vehicles, a switching type lambda sensor is installed before the 

catalyst. To simulate the performance of this type of sensor, an additional switching type lambda 

sensor was installed upstream of the catalyst in the VW Cady, which was not connected to the engine 

control unit. A summary of the experimental conditions is given in Table 3. 

 

 

Table 3: Summary of experimental conditions during final endurance test 

 

The following results can be summarized: 

 During the experiment, the conversion of NOx and CO by the catalyst was not affected by 

the silica deposition, despite an increase in siloxane concentration in the fuel/air mixture. 

 A white deposit was found on the spark plugs, but no misfires were observed during the test. 

 After the experiments, a close examination of the cylinder revealed that the cylinder head 

and valves showed grey deposits. The compression ratio was not found to be affected by 

this grey deposit. 

 The silicon content in the lubrication oil increased with the amount of silica formed. A silicon 

limit of stationary engines was taken as a reference; 200 ppm SiO2 was reached when 51.7g 

SiO2 was formed, corresponding to a maximum silicon fraction of 25.84 mg Si/m3
n. The 

observed increase in silicon is accompanied with an increase in iron and aluminium as a 

result of wear-and-tear of the engine. However, the iron and aluminium values found in the 

lubrication oil were within the limits of normal operation. 

 The wide band type lambda sensor installed upstream of the catalyst and the switching type 

lambda sensor after the catalyst did not fail during the experiments 

 The switching type lambda sensor additionally installed upstream of the catalyst was found 

to be very sensitive to silica deposition.  

 

As a result of the endurance test it can be concluded that with a wide band lambda sensor and an 

annual oil and spark plug change the chance that an LDV engine is harmed is marginal.  

 

4. STANDARD EN 16723-1 ON GRID INJECTION 
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TC408 released the FprEN 16723 Part 1 early 2014. Enquiries finished in August 2014. 434 

comments were received and the approval rate was 51% (71% are needed). The comments were 

addressed between October and December 2014.  

 

The Netherlands, Hungary and Denmark requested an A deviation because of diverting existing 

national legislation which was accepted by TC408. The final vote finished in August 2016 with 100% 

acceptance (19 votes). In most of the countries the standard has been adopted meanwhile.   

  

The standard includes following general parameters: 

 

 Natural gas, biomethane and blends of those intended for injection into natural gas networks 

shall be free from any constituents or impurities other than the ones described in this 

standard, to the extent that it cannot be transported, stored or utilized without quality 

adjustment or treatment. In the case of such other constituents and/or impurities, it may be 

necessary to obtain an approval from the competent and legitimate authority to define the 

acceptable risk in the territory of the injection point.    

 

 Health criteria assessment for biomethane is complex and dependent upon the biogas 

feedstock and upgrading and purification process. As a result, it is recommended that 

contaminants to be specified and limits to be applied are assessed at national level using an 

appropriate methodology. An example of such a methodology is provided in CEN/TR, 

Proposed limit values for contaminants in biomethane based on health assessment criteria 

(WI 00408007)6. Halogenated compounds are dealt with in this same publication. 

 

 Biomethane shall meet the requirements of EN 16726 for common parameters.  

 

Some of the parameters of EN 16726 were discussed in depth anyway like Oxygen and Sulphur 

concentrations and some of the arguments were adopted by TC234/WG11.  

 
Table 4 contains only parameters specific to biomethane required for injection into H and L gas 

systems.  

 
 
 

                                                
6 This CEN/TR is currently in development and should be available by the end of 2017 
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Table 4: Applicable common requirements and test methods for biomethane at the point of 

entry into H gas and L gas networks 

 

The longest and most intensive discussion was about siloxane concentrations. Besides the research 
results cited in Chapter 3, EBA initiated an enquiry among the producers of gas upgrading plants 
which gave a clear preference to values between 0.5 and 1 mg Si/m3. This contrasted with the ideas 
of the OEMs and the Dutch requirement for water heaters of < 0.1mg Si/m3. However, a limit set at 
this level would present difficulty in terms of analytical measurement (current quantification limits are 
at best 0.1mg Si/m3, which would imply setting a limit of 0.3 mg Si/m3) when variance of analytic 
precision is considered. Moreover, this would not recognize the mitigating effects of dilution of 
injected biomethane by natural gas. It is therefore suggested that the limit value to be applied [in a 
Network Entry Agreement] should be agreed between biomethane producer and gas transporter 
[grid operator] taking into account both performance of current analytical methods and dilution 
opportunities through, e.g. capacity studies. 
 

Test methods other than those listed in the relevant CEN and ISO standards may be applied, 

provided their fitness for purpose can be demonstrated and validated. Some test methods have not 

been validated for biomethane or mixtures with natural gas, however further work is undertaken 

towards validation. A first comparative study of the renowned British laboratory PLN supported by 

the private lab Protea on siloxanes demonstrated, that the only reliable measurement can be made 

on-line with an FTIR7, since off-line measurements are too few to accurately track the variation in 

the siloxane concentration. However, investment costs or rental costs of the equipment are too high 

                                                
7 CEN/TC408, N0345; 2017. Report on a field trial of traceable siloxane measurements in industrial biogas 

http://www.biosurf.eu/


 

 

D3.7 | Report on the practical experiences 
with the applicaton of the European 

Biomethane Standards 
 
 

 

 

www.biosurf.eu Page 15 of 19 This project has received funding from the 
European Union’s Horizon 2020 research 

and innovation programme under grant 
agreement no. 646533. 

   

 

to be sustained by the low profit margins of biomethane. The lower cost for off-line measurements 

with adsorption tubes on the other hand gave erratic results. 

 

5. STANDARD EN 16723-2 ON AUTOMOTIVE FUEL SPECIFICATION 
 

The vote on EN 16723 Part 2 was open from 12 January to 9 March 2017. A number of comments 

were made however, the proposal was finally accepted with 19 positive votes (100%). 

 

At the end, there is not a big difference to the requirements of grid injection (Part 1). The band width 

of allowed silicon concentration is more limited than for injection (Table 5). Carbon monoxide has 

been taken out for the simple reason that as a poisonous compound it cannot do any harm in a fuel, 

which is a closed system. This is different from entering a grid where the gas might be used indoor 

e.g. for cooking.  

 

Different to 16723-1 a number of parameters like hydrogen, oxygen, total Sulphur, hydrogen 

sulphide, Methane Number and the water dew point has been taken up from EN 16726 (gas 

infrastructure - quality of gas - group H) because they are considered as important when the gas is 

not diluted in the grid.  

 

However, not all the values are the same in EN 16723-2 when compared to 16726 or 16723-1. Total 

silicon values are lower. The analysis method for silicon in natural gas has not yet been fully validated 

and the limit value for silicon defined in Table 5 is preliminary. However, the definition of a lower 

maximum silicon limit has been considered as an important step to protect automotive vehicles from 

silicon contaminated gas as far as possible.  

 

An upper limit for total Sulphur has not be given. Currently, there is a difference between the 

automotive industry needs (10 mgS/m3 including odorization) and the values the gas industry can 

provide (30 mg/m3 including odorization).  

 

Hydrogen is a parameter that is fixed for the first time in a CEN standard. In EN 16726 hydrogen is 

discussed in the informative Annex E only, because there are substantial insecurities on safe levels 

for different applications.  

 

The results of the GERG study “Admissible Hydrogen Concentrations in Natural Gas Systems”8 

show that an admixture of up to 10 % by volume of hydrogen to natural gas is possible in some parts 

of the natural gas system. In EN16723-2 an upper hydrogen limit of 2% is given corresponding to 

the specification UN ECE R 110 on steel tanks used in natural gas vehicles. All approvals and 

guarantees of type 1 steel tanks in use require this hydrogen level to be met. 

                                                
8 Altfeld, K. and Pinchbeck D.: „Admissible hydrogen concentrations in natural gas systems“, gas for energy, No. 3 

(2013), pp. 36-47 (GERG study) 

http://www.biosurf.eu/
https://www.google.ch/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwi83orX-tbVAhVIkRQKHYYLAN0QFggtMAA&url=http%3A%2F%2Fwww.europeanpowertogas.com%2Ffm%2Fdownload%2F47&usg=AFQjCNEX9XT5xCDJR4jecRWz_6qstjNuxg
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Table 5: Requirements, limit values and related test methods for natural gas and biomethane 

as automotive fuels with normal MN grade 

 

The introduction of a second grade, with stricter limits and additional parameters compared to the 

normal grade, was originally accepted as a way of accommodating the needs of both current and 

future heavy-duty powertrains. In its last version, more or less a copy of the current national standard 

in Sweden, an MN of minimum 70, a Wobbe index interval and a limit on oil was included. However, 

http://www.biosurf.eu/
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in the last meeting the table was moved to an informative annex. With future powertrains being 

introduced, future revisions of the standard may include the table as normative. The methane 

number is not a problem of biomethane which has a MN of >100 anyway. Lower MN is mainly an 

issue with natural gas, in the form of LNG or distributed by grid. Usually, the MN is in minimum 70. 

 

It was decided to place such a definition of a “super biomethane” in the informative annex. 

In EN16726 a general water dew point of -8°C is given. This is not sufficient to uphold drivability in 

cooler climates. Therefore, three classes, A, B and C are given for climate-dependent characteristic 

and test methods of natural gas and biomethane as automotive fuel. In a national annex to the 

European Standard, each country shall indicate which grade(s) it adopts (Table 6). 

 

Parameter Limit values 
Test method 

 

See normative 
 

   references 
 

     

Water Class A −10 °C at 20000 kPa ISO 6327 (applicability 
 

dew   at 20000 kPa ) 
 

point 
   

 

Class B −20 °C at 20000 kPa 
 

 

  
 

    
 

 Class C −30 °C at 20000 kPa  
 

     

Table 6: Climate dependent requirements and test methods 

 

6. STATUS OF ACCEPTANCE IN MEMBER STATES 
 

EN16723-1 which was accepted by the member states in August 2016 and has been published by 

most of the countries according to an internet search. Only three made a translation (AT, DE, SE) 

but a number added a national foreword to integrate it into national legislation.  

EN16723-2 was accepted at the end of March 2017 only and is not published in the final form by the 

member countries. Some published the last draft making natural gas industry aware of the upcoming 

standards. 

 

It is very difficult to judge which states have adapted the standards per se or with additional 

comments and requirements since the standards are not mandatory. Even when accepting the 

values as they are, there is still considerable room for other parameters. 

   

7. FURTHER DISCUSSION AND RESEARCH WORK 
 

As already mentioned above, there is still a considerable amount of insecurity about additional 

definitions and minimum or maximum values of different parameters. Hence discussion is continued. 

http://www.biosurf.eu/
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This is true for EN16726 with the inclusion of the Wobbe Index, the Sulphur content or the hydrogen 

limit. EN16723 is still struggling with the Sulphur concentration and the siloxane limit, particularly 

when it comes to the application in truck engines. The health issue has been touched but no 

conclusive guidance could be formulated. 

 

In October 2016 CEN TC408 initiated a research project to study the missing or insecure values of 
16723 parts 1 and 2. The proposal was accepted by the Commission and will be financed through 

Horizon 2020 period 2016-17, section 10: “Secure, Clean and Efficient Energy”. It will start on 
September first, 2017 and will be finished within 15 months. Leading sub-contractor is the 
consortium of AFNOR and GERG.  
 
The project bases on the detailed literature search of GERG finished in 2016. The project will address 
four independent topics (Figure 3): 

 Impact of siloxanes on heavy duty engines; 

 Impact of Sulphur on catalytic converters and performance of engines; 

 Impact of oxygen on underground storages; 

 Impact of components on health 
 

The final report will provide guidance on the relevant values for the parameters ensuring a cost-
effective production of biomethane allowing its safe and environmentally friendly use. 
 

 

http://www.biosurf.eu/
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Figure 3: Overall scope of the H2020 research project “Quotation biomethane in gas network” 

 
When the deliverables are available, CEN/TC 408 will be able to launch a revision of EN 16723-1 
and EN 16723-2 to take them into account. The revised standards will allow more biomethane 
production projects to be economically viable. It will also help develop the use of biomethane by re-
assuring manufacturers of equipment about using biomethane and end users. 
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