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MultHyFuel — Purpose and Structure

General description
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Engagement plan

Practical, theoretical and experimental data

Active and continuous engagement with key stakeholders Actively engage a community of stakeholders throughout the process for
validation of results and gap identification
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WP3 - SoA and Risk Analysis

General concerns

Hazard potentials for process and equipment
MultHyFuel

Operating

Equipment Associated hazards Deliverable 3.1

conditions

State of the Art on hydrogen technologies and
infrastructures regarding a multi-fuel station

H, storage :
environment |
ATEX formation due to H,/air mixture in the capacity
Stationary Operating phase Loss of H, containment *Q Eﬁ ,
storage tank Maintenance Capacity burst
Release at vent line exit

Compression o MultH Y Fuel

Loss of H,/oil containment

ATEX formation due to H/air mixture in the capacity Deliverable 3.3

Operating phase

Compressor . Burst of the compressor Pl sl N Preliminary Risk Analysis
Maintenance e . . -
QOil injection in the H, pipe // H, in the oil pipe @
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H, delivery con
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Burst

Hose / Piping Operating phase Loss of H, containment on hose/piping )

Mamtenance ATEX formation due to H,/air mixture in hose/piping R -




Number of times mentioned

Mumber of times mentioned

Statistics on accidents — H, vs Conventional Fuel

INERIS & H2Tool
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HAZard IDentification

Example of HAZID with Configuration #1

For the project, three realistic and specific configurations Root causes for
were retained » Rupture of the hydraulic system on crane on hydrogen
« Configuration #1 — Ready-to-deploy multi-fuel station bundles trucks,
- Based on existing, « simple » and already used technologies — 1 t-H, stored + Movement of truck or the drop of bundles,

« Configuration #2 — On-site H, production multi-fuel station

. . . .  Delivery of higher pressure (traller or bundle),
- Based on on-site hydrogen production and associated requirements — 2 t-H,, y 9 P ( )

« Configuration #3 — High capacity & High filling multi-fuel station * Decoupling hose under pressure,

- Based on future large needs of hydrogen for mobility — 4 t-H,  Bad connection of the hose (dirt in connection part, under
or over tightening, hose at the bad location...) or the wrong
Configuration #1 el Koo hose
« Back flow for the equipment before compressor,
200 to 600 bar_v | 15°C ft
Dispenser
| 4 1 1 40°C _40°C Main Dangerous Phenomena for hydrogen storage
oo 500 bar_v 9/16" 9/16" \/ .
or 172" 200 bar_v @ 1000 bar v /W\ o Jet fire

11T 'll' 3/8" 50 x 123 L Cooling system Heat exchanger  Flash fire
ad IP compressor -40°C .
4 il 6Oxe0L »  Vapour Cloud Explosion (VCE)

High pressure * Unconfined Vapour Cloud Explosion (UVCE)

storage

e Burst

= 33 Major Phenomena for Storage were identified




Example of recommendations for prevention/protection barriers

Existing safety features on HRS: with a focus on the Storage

Supply storage:
loss on containment on
bundles/MCP

Supply storage:
release by TPRD

Supply storage:
loss on containment on
hose

H, buffer:
loss of containment on
storage/ piping

burst of buffer

Protection barrier

- Check the control of H, trailers/bundles have been - Fire detection system with clear procedure of what to do for each size leak and DPh

Implemented by the supplier

- To review the location of venting of TPRD

- Safety distance between the canopy and the the tube trailer
(layout)

- Take into account the location of the release (vent line)

Check the control of H, hose has been implemented by the
supplier

- Record of fueling cycle and alarm when the maximum cycle
IS nearly reached

- Review the design of storage (open structure on the top
placed underground)

(for example isolation system/ move people (depend where is the leak) ...)

- Gas detection (ultrasonic system) with clear procedure of what to do for each size leak
and DPh (for example isolation system/ evacuation (depending on where the leak is)

- Isolation valve Iin case of emergency
- Restrictive orifice

- Fire detection system with clear procedure of what to do for each size leak and DPd (for
example isolation system/ move people (depend where is the leak) ...)

- Gas detection (ultrasonic system) with clear procedure of what to do for each size leak
and DPh (for example isolation system/ evacuation (depending where the leak is)

- Fire detection system with clear procedure of what to do for each size leak and DPh (for
example isolation system/ move people (depend where is the leak))

- Gas detection (ultrasonic system) with clear procedure of what to do for each size leak
and DPh (for example isolation system/ evacuation (depending where the leak is)

*DPh Dangerous
Phenomenon

S. Pique, S. Quesnel, B. Weinberger, Q. Nouvelot, D. Houssin, E. Vyazmina, D. Torrado, J. L. Saw, S. Montel, Preliminary risk assessment of hydrogen refuelling station in a multifuel
context, submitted for the 17th EFCE International Symposium on Loss Prevention and Safety Promotion in Process Industries 6
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