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Composition of sustainable gases
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n G-Gas, narrow and wide band gas

Narrow band

Wide band gas

Chemical compound/mix A(\f:r]Z;e Iin?iatlisng Max. found Unit
values concentration
Inorganically bound sulphur (H,S) 0.4 5 4 300 (160) ppm
Chlorine containing compounds <0.1 50 735 mg/m3
Fluorine containing compounds <0.1 25 256 mg/m3
Ammonia (NHy) <0.1 4 100 ppm
Hydrogen chloride (HCI) <1.0 1 Traces ppm
Carbon dioxide (CO,) in dry gas 0.9 10.3 59 vol%
BTX 500 10 000 900 ppm
Oxygen (O,) in dry gas <0.01 0.5 3 vol%
Hydrogen (H,) <0.01 12 62 vol%
Methane (CH,) 81.29 No limit 99.8 mol%
Nitrogen (N.) 14.32 No limit 50.9 mol%
C,+ 3.0 - 35 mol%
Organo-silicons <0.1 5 20 mg/m3




n G-Gas, narrow and wide band gas

Narrow band

Wide band gas

Chemical compound/mix G-gas _gas Max. found Unit
Average limiting )
concentration
values
Chlorine containing compounds <0.1 50 735 mg/m3
Fluorine containing compounds <0.1 25 256 mg/m3




Materials in gas distribution grid
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Materials in gas distribution grid
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n Impact on materials
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g Impact on materials — Narrow band gas
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g Impact on materials — Narrow band gas
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g Impact on materials — Narrow band gas
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E Impact on materials — Narrow band gas
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g Impact on materials — Wide band gas
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Step-by-step approach

B Experimental set-up
B Polymeric materials (focus on ESC)

B Metallic materials (focus on corrosion)
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E Experimental set-up

B polymeric materials

B To determine if there Is any effect at all at a
certain chemical component concentration

B Focus on Environmental Stress Cracking (ESC)

B Metallic materials

B To determine at which chemical concentration
levels problems arise

B Focus on Corrosion




E Polymeric materials — Gaseous environments

# | Gaseous environments | Polymeric materials

Chemical comphuflints 100 m@% Wy roms~ o | PE, p\/MC . Rubhs po|\/|
. | 2 n‘.:S A q[p I_ C m i — captans| ant omp. |comp. 2[BTX| atics| 02|12

Fuoie conaride Brfonss | 165 Pl

4 280lppm H.S /

5 75 mgini’ DCM /

5 62 v0i% | HP POM

7 550 mg/m  PEM Rulber

8 100 ppmNH3 PE, PVC, Rubber, POM

9 59 vol%/CO. PVC, Rjibber, POM

10 3 ppr¥ HCI YOM

11 1000 mg/m® DCM __|PE, PVC, Rubber, POM

12 Natural gas Rubber

13 2 vol% propene Rubber




n Metallic materials — Gaseous environments

# Gas conditions Pressure |[Materials
RH | CO, O, H,S
(%) | (vol%) | (vol%) | (ppm)
1 | 100 10 0.5 34
2 | 100 0 0.5 34
3 | 100 10 0.1 34 30 mbar
4 1100 10 0.01 34 Steel (incl.
5 | 100 50 0.01 160 weld),
6 | 100 50 0.01 160 8 bar copper,
7 | 50 50 0.01 160 aluminium
8 | 100 50 3 160
9 |100| O© 3 160 | S0 mbar
10 | 100 50 3 0

With Design of Experiments (DoE) minimum amount of
Gaseous environments




E Polymeric materials — ESC

Constant load U-Clamp

/I/II/IIIII/II/IIIII//I/IIII///I/I///I///I/II//I//I/I//IIII/I/I//II/II//I//I/IIII//

V lddzzzzzzzzzrrzzviiiiiiiiiiiiiiiiiiiiziiiiiiiiiiiiziz

WY RN T

QA iz /////////////////////A///////////// QA Yz

Marbone Clamp Rubber rings over pipe
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g Metallic materials — Corrosion

Gas inlet Gas outlet
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n Step-by-step approach

B | ab & Field experiments
B Finalized in 2015



Labexperiments — Challenges

M High amount of samples

B 1300 polymeric
B 360 metallic

W Safety

B High pressure (97/23/EC, PED)

B Toxic and flammable environment
dAlarm & ventilation systems
QATEX

M Test period for 2 years
B Constant concentration levels for 23 gases

22



S

Labexperiments — Polymeric material




Labexperiments — Metallic materials




E Current status

B Experiments are in final stage!
B Samples are taken out and tested

M Results will be published in 2015!

B Abstract submitted for WGC 2015 in Patris,
France
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