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Why do we need a European Biomethane Standard?

500 +25%
400 + 30%
+22%

92
85
50
367
282
232

2011 2012 2013 2014 2015
W Existing plants M New plants

+ 24%

NN
8 &

150

3

Number of biomethane plants
L
=

=

] BlOS &RF GIE-Eurogas-GEODE-ERGaR workshop 2017 Q/b Epgséxxssocianm

¥




Distribution of the Biomethane Plants in 2015
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Number of vehicles and filling stations

EU countries | Light Vehicles | __Buses | Trucks

All European NGV 1427 467 275 716 195 037
880 000 2 300 3 000
95708 1735 176
Sweden = [EENCERLE 2163 755
Switzerland =~ S PYL 173 129
France | 10 050 2 400 1100
Country | Number of CNG filling stations

1104

913

Austria | 173

B 169

_ 132 Source: CNG Europe
3170
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Mandate M/475 given to CEN

» In 2011 the Commission gave a mandate to CEN: CEN TC 408 was
formed

» Secretariat: AFNOR, Presidency: Eric Buthker (NL)

> 18 Countries :
Austria (ASI), Belgium (NBN), Bulgaria (BDS), Czech Republic (UNM2Z),
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), United Kingdom
(BSI),

> 7 liaisons with EU organisation :
NGVA Europe, EBA, Farecogaz, GIE, Marcogaz, Afecor, ENTSOG

> Stakeholders :

Car manufacturers, Grid operators, Biomethane producers, Fuel producers,
Natural gas suppliers, Manufacturers of gas fuelling stations
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Mandate of DG Energy Unit C2

Mandate was given on the background that:
% The number of NGV’s was continuously increasing

% All biomethane producing countries (and even some others) had
standards for injection — but they were all different
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Mandate of DG Energy Unit C2
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(xalmal) =03 <0.0L =05 {1;?&13 =05 =1 =03
Ha =4 =6 =01 =3 <1205 <053 =4
L) =2 =02 =1
3 Tot =10 =30 =30 = 30 =30 =43165 =23 =30
=3 =3 <3 <7 <3 =3 = 10° =3
=6 =0 <6 5 =13 =10 6 = 5ppmV
0 =1(CDhH < 1(CD = 1.5 0 < 50/25 <1
, = 10 (F) < 10 (F) __(E=CD (CIF) ~
Heavy met- <1 (pug, <1 (pg. ¢z <z
_______ als H) Hg) - e
. <5 ppm =0.08
| Sttoanes <10 $6() 62 (59_(Si)

Ammoniz Tech free <3 <3 None <3 <20 <20
H:O =110 < 32

Water dew - < -8, 40 . <-10-28 _ Prevent

Odorant Demand,  13-40 mg Demand, bdl_ﬂﬂ;nlﬂ- Demand,  13-25 mg
Distr. THT/m* Distt.  grpa;  Dist.  THI/m®
ik
Particles Tech figg  Tech fice Nopart. Nopat. Teko rsn =1 wm
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Mandate of DG Energy Unit C2

Mandate was given on the background that:
% The number of NGV’s was continuously increasing

% All biomethane producing countries (and even some others) had
standards for injection — but they were all different

% Standardization brings legal and technical security
% Allows easier market access

% Is a helpful precondition for free trade
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Scope of the work and mandate

> Scope :
Standardisation of biomethane
Specifications for use as vehicle fuel and injection in natural gas grid.

CEN/TC 408 does not focus on the biomethane production process or source nor
on the origin of the source.
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Biomethane Processes

> Anaerobic digestion followed by biogas
upgrading

> Gasification of renewable organic matter

followed by syngas conversion to
biomethane

> Power-to-Gas: producing methane fuel from
biogenic carbon or utilizing biological
pathways
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Scope of the work and original mandate

> Scope :
Standardisation in the field of biomethane
Specifications for use as vehicle fuel and injection in natural gas grid.
CEN/TC 408 does not focus on the biomethane production process or source nor

on the origin of the source.

> Work programme (Mandate):
- WI 00408001 prEN Biomethane - Specifications for use as a fuel for vehicle

engines and injection into the natural gas grid.
- WI 00408002 prEN Biomethane - Determination of the concentration of

biomethane in natural gas pipelines.

» According the needs :
- WI 00408003 prEN Biomethane — Determination methods
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Mandate was changed

o There was no practical and afordable method to distinguish
biomethane from methane in natural

= abandoned in TC 408 (a new mandate has been given to CEN TC
411: Bio-based products)

o0 Requirements of grid quality and vehicle fuel quality are different
= one standard was maintained subdivided in 2 parts

o There was no vehicle fuel standard for natural gas
= natural gas from the grid was included in part 2 on fuel quality
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CEN TC 408 involved DG’s

- Dir 2009/73/EC internal market in
Mandate 441: natural gas

Graphical Gas market + IR
eXpreSSion security of DG ENER Unit B2
supply - Reg 994/2010 security of gas

suUpply
DG ER Directorate B

- Dir
2014/94/EU Infrastructure
infrastructure for RElgEIEIREIQTE S:;?}tl?aﬁiggs _Dir
alternative fuels fuels CENITC 234/WG 11 2009/142/EU
M/533 (natural gas) -
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DG CLIMA | CENITC 408 DG GROWTH
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Mandate M/441

Fuels — Identification of vehicle compatibility —
Graphical expression for consumer information

LW

Figure A.4 - Example of an identifier for gaseous products
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Mandate CEN/TC 234 WG 11 - EN16726:2015

Table 1 — Requirements

.. Limits
Limits L | ormal referen Reference

based on standard reference on ':itl Izm == standards for
Parameter Linit condition 15/15 mn on - d

(for information) test methods

: (informative)

hin. Wz, Bdin. Mao

Relative . EM IS0 607E,
density no unit 0.555 0.700 0.555 0.700 EN ISC 15670
i . EM 150 8326-5,
Mg/ nat applicable 208 not applicable 218 EN 150 18738

For swlfur in high pressure networks and on interconnection points the maximum acceptable sulfur
Tatal sulfur | content for conveyance is 20 mgfmﬂ, where in high pressure networks non-odorized gas is cument
odorant However, for exdsting practices with respect to transmission of cdorzed gas betwesn high pressure
retworks higher sulfur content valus up to 30 rr|p|;|4'rr|Elr may be accepied.

MWCOTE  On distnbution networks the odorization is considered as a national safety issue. Some
irformation about sulfur cdorant content is given in Annex B.

Hydrogen a Figures are indicated without
sulfide + EM 150 8326-1, - Tl i
Carbonyl mgm® | ot appicsble - ot applicable o oM 150 p226.3 post comma digits due to analytical
sulfide EN IS0 19730 uncertainty
[as sulfur)
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Mandate CEN/TC 234 WG 11 - EN16726:2015

Limits based on nI:“rr:Ei reference Reference
] based on standard reference condition 25/0 standards for
Parameter Unit condition 15115 : - d
(for information) test methiods
) (informative}
Min. Max Min. Max.
Mercaptan
sulfur without . . EN 150 8326-3,
orant mg/im?® mot applicable ga not applicable g3 EN 150 10739
(as sulfur)
0,001 % or 0,001%or | EMISO 6874-3,
micdmol not applicable 1% not applicable 1% EM 150 68748,
[see Delow) (see below) EM IS0 GBTS
Coeygen At network entry points and interconnection points the mole fraction of oxygen shall be no more than
0,001 %, expressed as a moving 24 h average. However, where the gas can be demonstrated not
to flow to installafions sensitive to higher levels of oxygen, eg. underground storage systems, a
higher limit of up to 1 % may be applied.
EN ISC 6874
molimal | not applicable lfezﬁ;é;ﬂ% rat applicable Eﬁt‘;;‘% parts 1o 8,
EM IS0 6875
Carbon dioxide

Al network entry points and interconnection points the mole fraction of carbon dicxide shall be no
more tham 2,5 %. However, where the gas can be demonsirated not to flow to installations sensitive
to higher levels of carbon dicxide, e.g. underground storage systems, a higher limit of up to 4 % may
be applied.
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Mandate CEN/TC 234 WG 11 - EN16726:2015

Hydro carbon
dew pointd-©

at amy pressure s . _ i . IS0 23874,
fom 01 fto C not applicable 2 not applicable 2 ISOTR 12148
TMPa (70 bar)
absolute
pressure

Water dew
point=.<

at 7 MPa
({0 bary or, if EN 150 8327,

less than 7 MPa . . _ ) EM IS0 18453,
(70 bar), at C mot spplicable 8 mot applicable -B EN 120 10401

miaxamum parts 110 3
operating
pressure of the
system in which
the gas flows

Methane niot

- e — b Under given climatic conditions,
number na unt = applicable = applicable Annex A a higher water dew point and

The gas shall not contain consttuents other than listed in Table 1 at levels that prevent it=|  NYydrocarbon dew point may be
transportation, storage andlor utifization without quality adjustment or treatment accepted at national level.

Contaminants
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Mandate M/475 - EN16723

bingas from
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Matural gas Grid

o ’
¢
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Mandate M/475 - EN 16723-1 (grid injection)

Parameter

Min Max

Test method

— BI0S (YA

Total volatile
gilicon (as §i)

Dust impurities

mgSi/m3

% mol

mgim?

mgim?

0,3 (pure) to 1
(diluted)

free from impurities

free from impurities

0,1

10

10

GIE-Eurogas-GEODE-ERGaR workshop 2017

EN 150 16017-1:2000
TD5-GC-M5

150 8573-2:2007

150 8573-4:2001

EN IS0 6974 senies

MEN 2826:1999 or
VDI 3496 Blatt 1:1982-04

NF X43-303:201

VDI 2467 Blatt 2:1991-08
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Mandate M/475 - FprEN 16723-2

Limit values?®

Parameter Uit Test method
Min Max
Total  wolatile ) 0.1 |\ S test method
silicon I_:':?S"" ar
{as 5i) 0.5%
% EN |50 6574-3
Hydrogen ol _ @ EN ISO 8974-8
EN 150 8875
Hydrizcarbon
dew point ISO 23874
temperature . ]
rom 01 o C _ -2 (asin EN 18728 ISR 11150
7 MFPa absoluts ISOITR 12148
pressure)
0 an g, : EN |50 G874 series
e maolimal - EN ISO 8875
Hydrogen EM 150 §328-1
sulfide + : _ EN ISO 6326-3
Carbonyl mgim _ 5 (asin EM 18728) EN ISO 19730
sulfide (as
sulfur)
migSdm EN 150 6328-5
§ total : ; EN ISO 19730
Methane Annex A of EN
4 .

Number Index G859 [asim EM 16726) 167268
Compressor oil = IS0 B573-2
Diust impurities e IS0 85734

. VDI 2487 Blatt
Amine 109 5-1001-08

Water dew Sendd

point

Requirements, limit values and related test
methods for natural gas and biomethane as
automotive fuels with normal MN grade
(methane number 65 as in EN 16726)

At the time the limit values are the same for
higher MN grades (methane number 80 or
higher)

The formal vote closed in March
2017 and the standard is ready to
become official
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Open questions

Wobbe-Index (EN 16726:unsolved discussion on band width)

L)

*

>

Sulphur content (EN 16726: Unsolved discussion on odorization, etc)

L)

% Siloxanes (EN 16723: OEM's vs analysis vs production)
% Hydrogen (ongoing discussion in several CEN groups)
% Health (Sulphur emission, bacterial danger)
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Mandate M/475 - EN 16723-1

% A range of limit values for siloxanes is proposed for this standard:
Boiler tests (biogas only): 0,10 mg Si/m3
Analytical measurement: 0,30 mg Si/m3.

= No mitigating effects of dilution of injected biomethane considered
= Low value only for direct fueling
= Higher value of 1mg/m3 for grid injection
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WI of H-gas qualities in different countries
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Limits of Hydrogen

In most of the grids 10% hydrogen would not be a problem but

= Underground porous rock storage: hydrogen is a good substrate for
sulphate reducing bacteria = Clogging of cavern storage

= Steel tanks have a limit value of 2% H2
= Gas turbines <1% (>5% is possible)

= Gas engines <2% (up to 10% possible)

Source: Altfeld
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Non-critical aspects of Hydrogen

Wobbe Index, Methane Number and laminar flow speed are no problem
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H2020 Research proposal by CEN TC 408

< 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

] B'OS tBRF GIE-Eurogas-GEODE-ERGaR workshop 2017 E)peaBnBiogé sssss iation




Thank you

Dr Arthur Wellinger European Biogas Association
Senior Advisor

wellinger@european-biogas.eu Renewable Energy House +32 24.00.10 — 89

Rue d'Arlon 63-65 | info@european-biogas.eu
B - 1040 Brussels | www.european-biogas.eu
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