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Norway, 2019
Hydrogen fuelling station explosion

South Korea, 2019
Hydrogen tank explosion

lllinois, 2019
Hydrogen blast at AB Speciality Silicones factory
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Austenitic stainless steels (e.g., 316L, 304L) -

Copper and copper alloys -

Nickel-based alloys (e.g., Inconel, Monel)*

I 1 YIm'yn yinah v

High-strength steels (>1000 MPa) o

Titanium and certain aluminum alloys o

Some plastics and elastomers that become brittle overtime o
1 N YIN'Y? 2dan "nin n1na? onagn e

ASME B31.12 - Hydrogen Piping and Pipelines

ISO 11114-4 — Materials compatibility with hydrogen

www.bazan.co.il 7
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Electrochemical sensors o

Catalytic bead sensors o
Thermal conductivity sensors o

Ultrasonic sensors (leak detection) o

7am YN
UV/IR sensors
DT NIDYZT NV, NIZTNINNYT D' NINTI'A DN
IEC 60079-29-1 — Explosive atmospheres — Gas detectors

NFPA 2 - Hydrogen Technologies Code

www.bazan.co.il 8
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Storage & Transportation:

ISO 16111 — Hydrogen storage in metal hydrides o

ISO 15869 — Gaseous hydrogen storage for vehicles o

ASME BPVC Section VIl - Pressure vessel design for hydrogen o
Industrial Safety & Handling:

NFPA 2 — Hydrogen Technologies Code o

OSHA 1910.103 — Hydrogen safety regulations o

ISO/TR 15916 - Basic considerations for hydrogen safety o
Fuel Cells & Hydrogen Vehicles:

SAE J2601 - Fueling protocol for light-duty hydrogen vehicles o

ISO 19880-1 — Gaseous hydrogen fueling stations



Combustion Hazards
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Comparison of Properties Commonly Used Fuel Gases

Hydrogen Methane Propane
Density, kgm * at NTP 0.084 0.65 2.01
Ignition fimits in air, volume% at NTP 4010 77 4.4 10 16.5 1.7 to 10.9
Ignition temperature, °C 560 540 487
Min. ignition energy in air, MJ 0.02 0.3 0.26
Max. combustion rate in air, ms™' 3.46 0.43 0.47
Detonation limits in air. volume% 18 to 59 6.3 10 14 l.1 e 1.3
Stoichiometric ratio in air 295 9.5 4.0

Conclusion: All things considered, H, is no more dangerous, and in some
respects it is rather less dangerous than other commonly used fuels.
H, has a wide range for detonation, its flame is invisible, but its lowest

density makes it dissipate very fast.

www.bazan.co.il 10
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Part 4: Hydrogen, Is It Safe? - YouTube

Hyundai Nexo Hydrogen Fuel Cell Vehicle IIHS Crash Test -

The Truth about Driving a Hydrogen Car — YouTube

YouTube

HYDROGEN SAFETY - YouTube
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https://www.youtube.com/watch?v=GpRyn5-ZbPU
https://www.youtube.com/watch?v=91TWg2diDKE
https://www.youtube.com/watch?v=91TWg2diDKE
https://www.youtube.com/watch?v=hghIckc7nrY
https://www.youtube.com/watch?v=JNyL2XNScRc
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H2 Safety (slideshare.net)

Will Your Hydrogen Car Explode? - YouTube

Press [Esc | to exit full screen

FLAMMABILITY OF HYDROGEN IN AIR

* With 4%-75% hydrogen, very little energy is required
to ignite hydrogen. The speed of a hydrogen fire is
ten feet per second to 4600 mph.

» 4% Barely burn and even then only upward

» 5% Fire starts burning sideways

18% Fire will now burn faster than the speed of sound
45% Burning at 4600 mph-including shock wave

74% Barely burn

75% Will not burn-no air

\%

vV Vv

v

® Oxygen and hydrogen mixed-speed approximately 8000
mph. The speed of sound is 1050 feet per second.

& BOC
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https://www.slideshare.net/acadiandivers/h2-safety
https://www.youtube.com/watch?v=YJBzEYduKK8
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BAZAN Hydrogen Fueling Scheme
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ma In operation @ in progress

Linde standard hydrogen filling station with IC90 compressor.mp4 e
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Linde standard hydrogen filling station with IC90 compressor.mp4
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EXPOSIVE LIMITS OF COMBUSTIBLE
GASES WHEN MIXED WITH AIR

Gas % Gas in Mixture With Air
Acetone

Benzene

Carbon Monoxide 74.2

Ethanol
Ethylene
Hydrogen 74.2
Hydrogen Sulfide
Methane

Methanol

Propylene

80
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Minimum Ignition Energy (MIE) — ignition probability

* Hydrogen compared to other fuels has the * Minimum Ignition Energy (MIE): function of

lowest MIE: hydrogen concentration in the flammable
— 0.017 mJ for hydrogen air mixtures gn;:(c}:;reer)(elther with air or with any other
- 0.0012 mJ for hydrogen-oxygen mixture
es + 100 -
e —T Propmu) / /
o4 10 i :
z’u : R — 2 l } — Hydl’OQCn/
!u- - 2 racamme . > 1 \ 7
Uemsns g L ML :./. e 5 .0.235':’ _____ 7(( ..... -
) w 0,1 *
v 3y Vordoen m— :\____// )
0,01 +—
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Concentration, %

Schmwachen, U (2009). Myarogen safioty Wcts and sy, 3nd infomationdd Shont Cournse and A2vinced Resedrch Woraho Progeess in Hydogen Safety”, Bottast, May 2009
TUVRheinland *
»w The Hydoges Hazad Rl\ku,é Riskra
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Hydrogen fire

= Hydrogen flames are difficult to detect
- Difficult to see in daylight

-~ Non-toxic and do not produce smoke (although may
impinge upon combustibles)

-~ Hydrogen fires have low radiant heat

Hydrogen Flame
in daylight

* Increased likelihood of people fleeing an incident
or emergency workers straying into flame

Source: hltps:/lwww.youtube.oomlwatcﬁ?v=r-8H5MquY .
TUVRheinland®

16 The Hydrogen Hazard RiSktE i
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https://www.youtube.com/watch?v=ju6AcM-9cNc
https://www.youtube.com/watch?v=ju6AcM-9cNc

	שקופית 1
	שקופית 2
	שקופית 3: אירועים מהעת האחרונה...
	שקופית 4
	שקופית 5:    
	שקופית 6: פריכות מימנית – מהי?
	שקופית 7: פריכות מימנית – צעדי מניעה
	שקופית 8: התמודדות וזיהוי דליפות מימן
	שקופית 9: תקינה לשימושי מימן
	שקופית 10
	שקופית 11: בטיחות בתחבורה
	שקופית 12: H2 Safety (slideshare.net) Will Your Hydrogen Car Explode? - YouTube
	שקופית 13: בזן - פרויקט חלוץ  יצור ,דחיסה והפצה של דלק ירוק לתחבורה
	שקופית 14: רכש רכיבים במערכת
	שקופית 15: הפרויקט המשלים  תחנת תדלוק רכבים בשיתוף עם סונול
	שקופית 16: תחומי פציצות של גזים
	שקופית 17
	שקופית 18

