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Plans for European hydrogen pipeline network by 2040
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Can the existing pipelines be reused for hydrogen purposes?
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HAZ: a fragile zone In the pipeline grid with its challenges
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Strategy combining experimental & numerical research
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Tensile tests for calibration of mechanical parameters

Materials
Base materials (L485MB) Mark of direction

Seam and girth welds Test specimen
HAZof welds

Range of stress triaxialities
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Option 1: Position notch in the HAZ
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Option 1: Position notch in the HAZ
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Compare behaviour by embrittlement indices
at differents points of ductile failure
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Importance of El at the knee point

Indication of void coalescence
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Option 2: Recreate a homogeneous microstructure
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Comparison of the two options
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Flaw assessment guidelines need an update for hydrogen use

Twvpe of requirement

Tier 1'¥

Tier 2

Tier 3®

Geometrv

Wall thickness (t)

T12t2254 mm
wall thickness outside
this range by agreement

552t230 mm

152t52254 mm

Defect height

No requirgment

Table 2

< 3 mm (single weld run)

Additional remarks

S reaking non-p

lanar defects should be treated as planar defects

Average > 40 ]
s

- Minimum 2 30 ]

Only girth welds between pipes of equal thickness

Sub-size specimen have the required impact

energy reduced pro rata with their dimensions

CTOD -

Average = 1>mm

CTOD -

Minimum = 0.10mm

Acceptable defect length limits

Strength | Cross ensile tests Acceptable if the specimen breaks in the base material or when it breaks
with wel®reinforcement | in the weld metal with a tensile strength » the specified minimum tensile
removed strength (SMTS)
Pipe yield strength
Specified minimum yield No limit specified <555 N, , | |
strength in transverse Defect height, h (mm) (with h £ 0.5¢) <3 3<h<4 4 <h<5
direction (SMYS)
Allowable detect length limit, | (mm) <7t <5¢ <3¢t
o~ \\\ Tabley2. Allowable ﬁh limits for single planar defects at Tier 2.
T \
GHENT EPRG guidelines on the nt mission
UNIVERSITY 14

pipeline girth welds — Revis Ol§
y 4

&

1Ne 2119ads uanum Jord 1noylim pasnpoudal 1o ‘pasn ‘PasojasIp ag louue)d
Sa11JUn0J ||e Jo}J paAIasal SIybll ||V - WD N®

onetyoul Arersudoid Jua9HN — uonewloju| pabajiald — TVILNIAIANOD

ezl



Upscaling of experiments
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Take-aways
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2 ways of investigating the embrittlement o
positioning notch in HAZ
recreating microstructure of HAZ

K

Experiments — Guidelines
link with numerical model
upscaling of experiments

Using the knee point to derive embrittlement indices %
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