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LLNL has designed and built 
a unique LH2 testing facility in North-America

• 250 ft. X 125 ft. = 32 000 sqft. controlled access area, 
located South-East of LLNL campus

• 3,3000 gallon LH2 storage
• 875 bar , 100+ kg/hr LH2 pump (Linde)

• 30 ft. X 30 ft. concrete test pad, class 1 Div. 1 group B
• 30 ft. , 2 in. OD vent stacks (2)
• 3,3 m3 containment vessel
• 40 kWe electric heater
• 2000 bar air-operated valves
• 1400 bar foam insulated piping

• Single person, remote operation
• Fully instrumented: boil-off, vacuum, pressure, 

temperature, power
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NFPA 2 setback distances were used to design overall layout

3,300 gallon LH2 tank
75 ft. to air intake and wall

openings
25 ft. to unsprinklered
buildings and lot lines

Control Room
Unsprinklered building, with AC

Pressurized H2

50 ft. to unsprinklered
buildings 

and air intake
25 ft. to electrical
25 ft. to lot lines

Lot lines

Unsprinklered building  
with operable openings



LLNL has designed and built 
a unique LH2 testing facility in North-America

Control room
. Single person, remote operation

. 100 psi air-actuated valves
. Flexible instrumentation panel

875 bar LH2

Pump
100 kg/hour

800 kg LH2

Dewar
20,000 psi (1400 bar)

H2 line 
foam insulated

Vent stack, 
rated for 6 kg/min
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The LH2 source was instrumented to measure boil-off, outlet 
pump temperature and power consumption
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Temperature sensor installed 

at pump outlet
• Silicone diode DT-670

• Foam insulation

• Continuous 1 Hz acquisition

Power Analyzer
• 20 kHz sampling rate

• Memory limited (24 hours)

Sensor insulation

LH2 pump pressure, bar
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Sensor in copper sleeve
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11,000 lb 3 m3 inert stainless steel containment can withstand 
2.4 kg H2 @ 360 K, 875 bar and 7.4 kg H2 @ 160 K, 700 bar

A steel containment vessel (ASME, 65 bar) was installed to cycle 
test in pressure and temperature non-rated prototype H2 vessels 
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“Cold-shocking” (bare fittings)

1 ft foam insulation

Prototype vessel + rail

Prototype vessel inside containment

H2 sensor Temperature 
Sensors

A steel containment vessel (ASME, 65 bar) was installed to cycle 
test in pressure and temperature non-rated prototype H2 vessels 
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Lessons learned: instrumentation 
for cryogenic pressurized H2 testing at LLNL

Temperature: Silicon diodes exhibit good performances but VERY fragile. Pt-100 and Pt-111 sensors seem
to have better resistance to mechanical stresses (good repeatability demonstrated over 15+ months with
>1000 cryogenic cycles)

PT
1 ft. OD foam

5/16" pipe

bare pipe

Frosting

Pressure: used Class 1 Div 1 Group B 25,000 psi 
transducers from Tel-Tru. No temperatures ratings given. 
U-shape bare piping design seems OK (some frosting
near the T jonction just outside the insulation)

Insulation: 1 ft OD foam OK. Make sure piping is « cold-shocked » 3 to 5 times (leak test at room 
temperature) prior to installing foam. Check valves may be a weak point… 
Vaccuum jacketing ideal, but qualification at high pressure is a challenge. Solution: use VERY high rating on 
pipes since rating decreases upon welding. Remaining challenges: theram losses at couplings and elbows…


