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▪ H2 Composite Pressure Vessel at CEA

▪ Burst ratio / HYCOMP project

▪ French Hydrogen Plan



HYCOMP project:  Safety Factor definition
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NWP=Nominal Working Pressure

MAWP=Maximum Allowable Working Pressure, 

Design Pressure=MAWP 

MAWP 

NWP 

Safety Factor: 1.8

(Burst Ratio 2.25)



Vessel Frequency distributions: Load and Strength
fr
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Sample size?

Level of confidence?

Extrapolation to population?
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Frequency distribution evolution: material to vessel
fr
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Vessel Composite Quality

(porosities, Tg, fiber vf…)

Structural design, 3D 

effects, Layer tchikness… 

other materials
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Vessel Frequency distributions: Load and Strength
fr

e
q
u
e
n
c
y

875 bar End filling Operational Peak Load 

Vessel Ultimate Strength

Vessel Composite Material Strength

Composite Material Strength

0

1
Safety Factor: 1.8

With
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(10-9 => 3 TB 

usually)

By definition a Technological Barrier (TB) is

independant of human behavior
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Example of barrier / Fire: TPRD
fr
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Composite Material Strength at EOF
fr
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Reducing Safety Factor from 1,8 to 1.6 

( Burst ratio from 2.25 to 2)
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If you take into account the vessel
fr
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If you take into account effect of Temperature, Humidity
fr

e
q
u
e
n
c
y

875 bar End filling Operational Peak Load 

Vessel Ultimate Strength

Vessel Composite Material Strength

Composite Material Strength

0

1
Safety Factor:1.6

Material Safety Factor: iSF:1.6

EOL

Temperature effect

Humidity effect

PAGE 11



Thank you

for your attention


