Purging of New and Existing Gas

Distribution Hydrogen Pipelines

Introduction Method

When safely commissioning and (temporarily) decommissioning hydrogen CFD calculations

networks as they are currently being developed In pilot projects, It I1s - Decommissioning DN 200 hydrogen pipeline,
Important to have the requirements for purging the pipes. In general, 1t must ourge velocity 0.8 m/s; purging with N,.

be prevented that gas-air mixtures remain in the pipeline and this applies Experiments

(to a greater extent) also for hydrogen-air mixtures. This poster I1s about the - Purge velocities varying between 0.2 and 1 m/s.
research that was done on this subject on behalf of Netbeheer Nederland - Iwo PE-pipes of size DN 100 and DN 200 with a
and HyDelta (see QR-code on top). length of 200 meters.

- Simulation of commissioning new pipelines
(filled with air); purging with N, followed by
purging with H.,.

- Simulation of commissioning existing
pipelines (filled with natural gas);
purging with H.,.

Test set-up and detail of measuring point . Simulation of decommissioning

hydrogen pipelines; purging with N,.

Objective
Which purge velocity should be used for commissioning and
decommissioning hydrogen pipelines?
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Conclusions

- Experiments are giving similar
results as obtained with CFD
calculations.

- Purging of natural gas directly with

1 hydrogen including flaring Is

- practicable.

l « Minimum required purge velocity for

-_— pipes DN 32 to DN 200 1s 0.4 m/s.

- Recommend purge velocity for
hydrogen grids i1s similar to natural
gas grids; both 1 m/s.
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Results
CFD calculations after 70 s of purging DN 200 - commissioning (N, to H,) and decomissioning (H, to N,) ¢ Based On exper/men tS a purge
A pm— B concentrations at 1 measuring point; after the bridge - in the middle of the pipe . . ..
: : 44— H,toN,; CFD- 1 @- 1 purge velocity of 0.2 mys is suff/C/Qnt
velocity- concentrations in 200 - for DN 100 and DN 200. \Vhile
metre pipeline g : .
: : @ N, toH,and H, 1o N,; e practical circumstances could be
: i experiments- 1 @- 1 MP- g 2
g o 3 purge velocitios {ess fayorab/e a safrety-factor of two
Wi NG tot H,; experiments- 1 @- l IS applied.
ot at A §§ 9 MP- 1 purge velocity o |
ElL:JZtijtﬂHtrogen Ig(Si NG tot H2’ experlments_ 2 @_ 00:00 00:30 01:00 01:30 02:00 02:30 .03:00 .03:30 04:00 04:30 05:00 05:30. 06:00 06:30 -0’7:00 07:?0 /n O./’der tO Shorten purge tlme and
purple is hydrogen |§§ 1 MP' 4 purge Ve|OCitieS Purge time (min) -t = 0 = change of concentration at the specified velocity perlod Of gas re/ease/open
o3 ::&?@Tﬁ Iﬁfffifzsofﬁf/s :;) :ooignf/?/s flame 1.0 m/s IS recommenaded.
50 metre 50 metre — « 1.0 mys gives an acceptable size of

concentration at 1 measuring point; after bridge - in the middle of the pipe Open f/ame (NG tO HZ’ Up Z'O
DN 200).
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e Differences in concentrations per
position in pipe (low, middle, high).

e On the bridge differences are smaller,
after the bridge they are getting bigger.

e \\hen conc. NG < 5% a short peak
appears, possibly due to transition from
turbulent to laminar flow (NG at applied
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Pipe DN 200 - purging natural gas with hydrogen - 0,20 m/s
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Concentration natural gas, G25, (%)
o
o

velocities Is mainly turbulent, H, mainly

Concentration natural gas, G25 (%)
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O Lo N Flaring during purging NG > H, is possible
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