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GAS QUALITY REQUIREMENTS IN DENMARK

Gas quality at the end-user is regulated in the Parameter (unit) Minimumvalue ~ Maximal value
Danish Gas Legislation called “Bekendtggrelse om Wobbe index (MJ/Nm3) - note 1 5076 558
. . . Wobbe ind kWh/Nm3 14.1 15.5
gaskvalitet” under the authority of the Danish Re(I)ativeelr;e:)s(ifcy(—) m3) — —
Safety Technical Authority (www.sik.dk). €02 content (mole6) : >
02 content (mole-%) - note 2 - 0.1
H2S and COS content (mg/Nm3 as sulphur) - note 3 - 5
Gas in the transmission system must meet the Mercaptans (mg/Nm3 as sulphur) : 6
requirements in Energinet’s Rules for Gas Total S content (mg/Nm3 as sulphur) : 30
Transport (www.energinet.dk). Water dew point at 70 bara (*C) ‘ 8
Hydrate formation at 70 bara (°C) - -8
Hydrocarbon dew point at any pressure up to 70 bara - -2
(C)

Future Natural Gas Qualities - Fact sheet

htt pS ://e n.ene rgl net. d k/G a S/G d S—QU a | It\/ Note 1: A special preparedness plan for Ellund Border has been approved by the Danish
Safety Technology Authority allowing gas with Wobbe index between 50.04 MJ/Nm3 to
55.8 MJ/Nm3 to be imported.

| Note 2: Upgraded biogas is allowed with a oxygen content up to 0.5 mole-%. |
Note 3: Peaks up to 10 mg/Nm3 are allowed in up to 2 hours if the daily average value is

Future natural gas qualities below 5 mg//\/m3

=

FACT SHEET >



http://www.sik.dk/
http://www.energinet.dk/
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DANISH EXPERIENCE:
CAPACITY ISSUE TOWARD GERMANY

Due to different requirements for oxygen content in the gas in Germany
and Denmark we had a capacity issue for south-bound flow in the summer

2016.
* Thelimitin the Danish legislation for oxygen in biomethane is 0.5 %.

e Limit for oxygen at the border to the German transmission system is _
0.001 %. A factor of 500 lower. l

The Danish energy regulator was involved and concerned. X'f‘

Energinet developed a procedure for handling the biomethane in the 30
inch pipeline — with important operational help from Gasunie Deutschland.

Handling of the biomethane in the transmission system Sauerstof Mol-%
has had operational costs (hours and compression). in L-Gasnetzen Mol-% 3
in H-Gasnetzen Mol-% 1
After constructive meetings with Gasunie Deutschland in Hochdrucknetzen (MOP > 16 bar) 0,001
. an Ubergabepunkten zu Untertagegasspeichern (gleitgnder24 h-
the ca paC|ty was free for the mar‘ket und ggf. an Grenzubergabepunkten Mittelwert)

DVGW G 260
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CEN GAS QUALITY STANDARD EN 16726

The standard was published in 2015. Denmark voted against because of the requirements

for oxygen and methane number.

The work on the standard was mainly
discussions about Wobbe index.

The standard as it is today is without a
Wobbe index because it was removed
quite late in the process.

Wobbe index is very important, but it
was erroneously thought that when
Wobbe index was taken out of the
standard everything else wound be OK

This was not the case.

Limits Limits -
eference
based on standard reference besed on Rormel reRerence dards f
Parameter Unit condition 15/15 condition 2500 o -
(for information) test methods¢
(informative)
Min. Max. Min. Max.
Mercaptan
sulfur without : " EN ISO 6326-3
3 a a '
odorant mg/m il 6 DOLappRCaD. 6 EN ISO 19739
(as sulfur)
0,001 % or 0,001 % or | EN ISO 6974-3,
mol/mol not applicable 1% not applicable 1% EN ISO 6974-6,
(see below) (see below) EN ISO 6975
Oxygen 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 installations sensitive to higher levels of oxygen, e.g. underground storage systems, a
higher limit of up to 1 % may be applied.
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Gas fra Norge
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HVORFOR ER DER KRAV TIL ILT?
GERG STUDIE OM KORROSION

GERG-CEN/TC 408 project “Removing the
technical barriers for the use of biomethane in

gas networks” (H2020 project)




GERG

groupe europeen de recherches gazieres
the european gas research group

Main conclusions on Literature review on the impact of O, on underground gas storages (surface
assets, wells) - WP3

Not only O, content but also others factors have to be considered

Such as water, flow, water composition, gas composition e.g. CO,, H,S, etc. to evaluate the corrosion risk

And the possible establishment of a film (+/- protective)
Literature review distinguished:

Different conditions for the coupon: immersed (most of the studies), partially immersed and gas phase

Presence / absence of CO, and possible H,S

Type of coupon | O, content __________|Conditions ___|Corrosionrate ____|

Could increase or not (depending on the
Immersed Increase Specific (cf. report) film formation)
Presence of localised corrosion

* From absence = 100 ppm Specific (cf. report) * Increases
* From 100 ppm = 1000 ppm P - fep * Do notincrease

In the gas phase From 100 ppm to 1000 ppm Specific (cf. report) Decreases
=» Importance of the conditions i.e. presence/absence H,0, CO,, H,S, etc.

Partially immersed
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CEN SFGas WG pre-normative H-GQ Study Structure -

sssss

TASK FORCE 3 OXYGEN

Godkendt i september 2018. Kick off marts 2019. <_> C“a‘g:;‘;;“ﬂ

on H-gas quality

Jesper Bruun er tovholder. Dansk Standard er sekretaer

= =
T.FZ
Tidsramme er 2 ar med arlig statusrapportering. . | et | e -
situations

Leverance:

The final TF 3 results should be summarised in fact-based document on oxygen challenges,
experiences and solutions including identification of current knowledge gaps, if any.

TF3 har deltagelse af eksperter fra Belgien, Danmark, Frankrig, Italien Spanien, Tyskland og @strig.
Tendens:

Der er konsensus i gruppen om at:

- At gaslagre er forskellige, sa de samme krav ikke giver mening for alle

- Krav, som de danske pa 0,5% for ilt er for hgje for net med gaslagre.
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DRIFT AF NETTET — HVAD KAN MAN?

Nettet er stort, men gas opblandes i praksis ikke i rgrene - kun ved punkter, hvor flere flow
m@des.

Udfordring:

- Stigende maengder bionaturgas gger risiko for at gas i transmissionsnettet ikke kan transporteres
til nabosystemer

- Paradoks, da vi har brug for bionaturgas og samtidigt har brug for at gassen kan flyde frit
Operationelle muligheder:
- Udnytte fortynding af ilt med naturgas, der ikke indeholder ilt

- Noget kan opnas med drift af nettet, men det har ogsa
begraensninger

Energinet kigger aktivt pa at fa det meste ud af vores anlaeg for at
handtere iltproblemstillingen sa klogt som muligt.
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DGC PROJEKT

Dele af projektet: lltindhold malt i bionaturgas

- Kortleegning af iltniveauer i forhold til
anvendt opgraderings- og

0,6

svovlrensningsteknologi. o5 | OrEmeverd,
Vand- Amin

- Praktiske test i samarbejde med nogle 04 |- skrubber

bionaturgasanlaeg for at se om iltindhold R

kan reduceres ved optimering. 320 I '] ‘ I ‘

0,2

Projektet er selvfplgelig helt afhaengig af o | ‘
biogasbranchens samarbejde og ekspertise. 0 I

Middelvaerdi + 1 x standardafvigelsen for det enkelte anlaeg

Kilde: DGC, ”lIt i bionaturgas”
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AFRUNDING OG PERSPEKTIV

It fra biogas har udfordret driften af gasnettet pga. forskellige krav.
Der arbejdes pa feelles europaiske I@sninger, men vi skal nok ogsa eendre noget selv!
lIt problemstillingen er anerkendt i EU og |gftet til en arbejdsgruppe i CEN.

GERG analyser viser kompleksiteten af effekterne af ilt i gassen og nye undersggelser er igangsat.

Vi skal samarbejde om, at bliver klogere pa ilt i forbindelse med svovlrensning.
DGC kommer i 2021 til at gennemfgre et projekt om betydning af svovilrensning og ilt.
Vores viden kan anvendes i det internationale arbejde med krav til gaskvalitet.

Overvej iltindhold i den opgraderede gas, nar | skal veelge teknologi til nye anleeg til opgradering af
biogas eller ved ombygninger.

Lavere ilt i gassen giver lettere integration af bionaturgas det samlede system.
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KONTAKTOPLYSNINGER

Jesper Bruun Munkegaard Hvid
Chefsystemanalytiker
Systemdrift

+4523338858
jbr@energinet.dk
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