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Bakgrund

o Pratas mycket vatgas runt om i Europa for att minska klimatpaverkan, bla
« EU:s Hydrogen strategy
 EU:s Green deal
o Energigas Sveriges verksamhetsplan 2021
o Sakerhets- och teknikkommittén bildade en arbetsgrupp for vatgasinmatning
o AG Vatgasinmatning valde att titta pa paverkan av 5% H2-inblanding
« Bade TSO och DSO
* Har inte beaktat slutkunder i detta skedet
« Har inte tittat pa hur vatgasen ska produceras



Vastsvenska
naturgassystemet

o Swedegas TSO (ingar i Nordion)
o Weum DSO (ingar i Nordion)

o Goteborg Energi DSO

o Kraftringen DSO

o Oresundskraft DSO

o Varberg Energi DSO
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Kritiska faktorer som diskuterats

o Material - vateforsprodning, diffusion

o Funktion av tex matare och regulatorer
o Lackage

o Varmevarde

o ATEX

o Underhallsrutiner

o Skyddsavstand och zonklassning

o Gaskvalitetsspecifikationer
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Standarder

o Standarder for 100% H2
« ASME B31.12 — Hydrogen piping and pipelines
 EIGA Doc 121/14 — Hydrogen pipeline systems

o Pagar mycket arbete med att inkludera vatgas och vatgasinblandning,
inom CEN/TC 234 (gasinfrastruktur) tex

 EN 1594 — Gasinfrastruktur over 16 bar
« EN 17649 — SMS och PIMS
 EN 12186 — Reglerstationer for transmission och distribution
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Vateforsprodning

Evolution with charging
conditions: time, temperature,
environment, etc.

Crystallographic
microstructure, grain size,
phases, dislocation density,

precipitates, etc.

I}
Susceptible 1
microstructure !

o Vateforsprodning sker nar vateatomer diffunderar in
| stalet via sprickor och korngranser. Vatet ansamlas
och skapar tryck som kan ge upphov till spricktillvaxt
och korngransseparation.

o Risken for vateforsprodning ar en kombination av =~ e
.- . - . - . THyGA Workshop 2020-10-26
mangden fritt vate, materialet och spanning

o ASME B31.12 och EIGA Doc 121/14
rekommenderar att material
X52 (L360) eller material med
lagre strackgrans anvands.

Mechanical
stress or strain

HE failure

26/10/2020 °

e L.
In air, @_;, =83.3% In 83 MPa H,, ¢, = 38.3 %
Fractured specimens
Mote! Significant reduction of ductility — seen as influence
on elongation at fracture and reduction of area but ¥'S and

UTS may not be affected -

e O i i - iy S E

Force Technology Workshop 2021-01-13 Force Technology Workshop 2021-01-13
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ATEX

marcogaz
MIE (Minimum Ignition Energy)
Gasgroup MIE (ul) Example
Methane, Propane,
HA >200 Kerosene
IIB 20-60 Ethylene IMPACT OF HYDROGEN ON EXISTING
11C 0-20 Hydrogen, Acetylene ATEX EQUIPMENT AND ZONES
Table 2 - ATEX gas groups for equipment group I1
Property CHs H2z
Gas group (ATEX) IIA 11C
Temperature class T1 T1
Edr.:.y;mm Ignition Energy 0,28 0,017 Mixture of H and CHs Gas group ATEX
[Ignition temperature (°C) 537 (CHs) - 670 (L-Gas) 560 < 25 Mol. % Hz 1A
LEL-UEL (vol %) 4,4 - 17 4- 77 25 - 70 Mol. % Ha 1B
Molecular weight 18 2 _ > 70 Mol. % Hs IIC _ _
Relative density 0,55 0,07 Tahle 5 - ATEX (3as group for mixtures of CHy and Hz {example 1); [BAM]

Tahle 4 - Safety properties of natural gas and hydrogen

BAM (Bundesanstalt fir Materialforschung und -prifung, Germany) investigated the
explosion limits, the limiting oxygen concentrations, the maximum explosion pressures,
K values and the MESG [BAM]: “The investigations have shown that none of the
examined characteristics is affected significantly by the addition of up to 10 mol%
hydrogen. The explosion ranges are increased only slightly, and the mixtures remain in
explosion group IIA; as is pure natural gas. Also, the maximum explosion pressure and
the rates of pressure rise of gas explosions are almost unaffected.
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Packningar, tatningar

Material Compatibility
Matural rubber
Butyl rubber

Silicone rubber

o Finns inga tydliga riktlinjer for packningsval féleopr;rg@

« Generellt rekommenderas spirallindade packningar :EEEI%?@
o For gummimaterial finns det en lista pa kompatibla | Bupa N @

material i EIGA 121/14 A: good

B: fair
EIGA Doc 121/14, Elastomer compatibility

= I= I 1> I (0 I= (O

o Stadsgas inneholl vatgas
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Energinet - vatgasprojekt

o Energinet har haft ett vatgasprojekt som pagick i en forsta fas 2017-2019 med upp till
15% vatgasinblandning och nasta fas ska starta under 2021och malet ar att testa upp
till 25 mol% H2 i naturgasen vilket forvantas nas under 2022
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Concentration [mole - %)

Energinet - vatgasprojekt

Hydrogen concentration for test phase 2017 - 2019

2021-06-01

__ 180 80
=X 160 il BB Do It 70 'E‘
% 140 X X 60 <
é 12,0 ’* 50 '8
c 10,0 % S
o 4,0
S 8D ©
o 30 €
S 60 ol
e X Y
Y a0 X s 20 2
s s
S 2,0 10 2
0,0 00
15-0517 02-09-17 21-12-17 10-04-18 29-07-18 16-11-18 06-03-19 24-06-19 12-10-19
Date
——Hydrogen concentration [%] Natural gas added ¥ Hydrogen added [Nm?]
Hydrogen concentration for test period 4 Hydrogen concentration for test period 5
10,0 6,5 1.0 ED
5,0 * "._;‘ 16,0 u 7.0
&0 & = — :
8.0 x“"-u..‘_ -llE '::J 120 - s
7,0 55 2 © '
- _E. 12,0 o
&0 502 £ 10,0 I
5,0 T 92 4,0
T d a 3.0
B = &0
=0 a0 £ & 2,0
2.0 ‘g E 4.0
. 35 I U zgq 1,0
0.0 - 0,0 0,0
161118 23-1118 011218 091218 17-1218 25-1218 01-0119 05-01-19  17-01-19 150115 170118 210118 25-0148 2501418 0202715 060215 10-02-15 14-02:19
Date Date

— Hydrogen concentration [%s] ® Hydrogen added [Nm™]

——Hydrogen concentration [%] % Hydrogen added [Nm?] O MNatural gas added

Hydrogen added [Nm*]



2021-06-01

Sammanfattning

o |nga stora varningsflaggor for 5% vatgasinblandning

o Okad risk for lackage

o Vissa komponenter kommer behova bytas

o Finns fortfarande en viss osakerhet runt de mer hoghallfasta stalen
o Underhallsrutiner kommer behova ses over
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Tack!

Kontakt:

Johan Lidstrom
johan.lidstrom@nordionenergi.se
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