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HYDROGEN PROPELLED VESSELS

Successfull cases in Asturias
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Alternative fuel sources for ships:
Trends and developments

» Stringent environmental Regulations due to the challenge of climate
change.

> Needs for cleaner and greener shipping, reducing CO, emissions.

» Emerging new trends: Ammonia, Biofuel, Electric, Hydrogen,
Methanol, Nuclear.
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> Electric power for ship propulsmn IS an mnovatlve ‘and environmentally
friendly alternative to~ traditi 8181y systems. This
technology utilizes el€cﬁn&—metor to drlve the sh|p§s" :perl:?rs , offering
several advantages over._ ' nvent& methods\ "’?' | -
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> These. systems prgducw\&k\ess pbllu |on and are more efficient,
re,_\cluanu.;_peratmg costs and environmental impact.
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> One of the key benefits of electric propulsion is its'\i‘efsatility It is used in
various types of vessels, including tugs, trawlersi dredgers, dynamic
positioning vessels, cabje laymg ships, |c/el\3reake[s-. research ships, and
floating cranes. This™ ada\“ obTht’y mak s |t' | pfoﬁ.,ﬁo//ce for both
small and large vessels |1 \ '.-llner%s

> ElectrlcT propulv 1 'nsyste s+also offer |m:p'rove/dxrel¢ab|lity and
reduced ‘maintenance. eomp;;_fh ~to tra
systems. The smpief@:le&gn of electric' motors with fewer
moving parts, leads to lower maintenance requirements and
increased operatlonal uptime.
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» In summary, electric power for ship propulsion |§ a forward-thinking
solution that enhances ;éfflaency, reduces enV|rgnmental impact, and
offers greater ﬂexnﬂll \ aritime ftlons As the
shipping industry contm Neﬁlectrm proprx” "-n is s%et to play a
significant role in shapm‘.- |
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» Hybrid vessels combme electrlc motors with combbstlon (or hydrogen)
engines. However, the hﬁlﬂgh capauty batterles needed to power electric

motors for extended periot ,%e?'{'e a limited
lifespan. L ' S %
‘ T '\iﬁ_

> Furthermore~ hybrld Systé'ﬁﬂ;- mst be-efficient to maximize
the” use- of renewa\He energy and minimize fossil fuel
conseﬁ?-ﬁptlon




Electric
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> Storing lithium batteries on vessels carries certain® rllsks that must be

carefully managed. Some of the main risks assouatéd with storing
lithium batteries on vessfls include:

v Risk Of F|re andpx ;umon\Due -:O.Thermal , «
malfungtlon sho 't_urcw% Of/hyslcal“dama,- 3

/ Release of Toxic Gases: Ifa l| hium.ba
overheating or malf—u nctrén it c‘an"re ease flammable gases
(such a;sheydrogen and fluorlde) that are hazardous to the crew
and onboard systems '
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Hybrid Challenges

»In Hybrid vessels, special consideration for the safety in regards of the
Thermal runaway of the batteries:

v" How to dealt with an external fire? Fixed Fire Systems to protect the
compartment, insulation of boundaries, temperature control, etc.

v" Thermal Runaway: BMS (Battery Management System) alarm
protection system, compartment temperature and moisture control.

v Ventilation: Internal from the batteries and from the compartment
leading to a safe and non-hazardous area, ATEX equipment.

v" HAZID & HAZOP recommendations.

v' Specific training for the crew.



Hybrid Challenges - Risk Assessment

»HAZID & HAZOP Analysis & Identification of Hazards:

v" Fire in Battery Room due to Thermal Runaway

Fire in Machinery Space.
Battery Pack Short Circuit.
Rupture of battery module
Toxic gas leakage.

Rack falling over.
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Damage during routine maintenance



Hydrogen

> As the shipping industry is exploring cleaner alternatlves to traditional
fuels. Hydrogen emerges as a promising caﬁﬁldate offering the

potential fo

through electrolysis- po»‘vvered by renewa eﬁge

to sustainab

only water vapor as-a b
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> However its l‘ow ene\gy dé*?lf

> Add

ydrogen, produced
gy, could hold the key
ility. Whenegee in fuel c lls it gen"'l.._:_ ,
roduct f\hmﬁmtmg ha\mfu pollutants.
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'_Ompa\ed to conventlonal
S nece55|tates larg¥r storage tanks impacting ship design

cargo capacity. -
itionally, the technology for production, distribution, and

r zero-emission operatlon Green

bunkering is still under continue development.



Hydrogen

» Several initiatives are, underway with pilot . p{OJects of hydrogen-
powered vessels potentially demonstrating thi feasibility of this
technology. Research focuses on improving stgrage methods and
developmgefﬂuentengmes

«Ac-“" . “:t’"--‘?“;\“ = p

> The roTad to de ,..,'rbonlswgg marltlme tr\n '
hydrogen offers~a promising . path; Wlth,j;t?Ff(, potentlal to

significantly réduce the" Ma*- ;f:/.envlr\nmental footprint.
I 2 Continued developméﬂt ‘and collaboratlon are crucial to

overcome ¢ ‘existing challenges and unlock the full potential of
hydrogen as a clean fuel for shlpplng




Hydrogen
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> Hydrogen is an extrenﬁ"efy'llg "t and volatile gas, ma%ng it difficult to
store and handle. Vesseﬂs require hlgh-pressure or quUId storage
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systems at very low tem’”“ 5ures which p ‘. »/;ﬁallenge in
terms of safety, effluen Y, and onf;oa(d spate* 4










Hydrogen Challenges

»In Hydrogen vessels, many aspects to take into consideration:

v' Hazardous areas and Hydrogen proof equipment. H, detectors in

double jacket piping, engine room. Strict safety measures.

v' Safety System managing the Hydrogen bunkering and supplying

Hydrogen to the engines.

v" Special considerations for dual engines and machinery breakdown.

v

v

Hull reinforcement for H, bottles protection and safety measures:
Fixed water-spray system, temperature detectors, insulation.

HAZID & HAZOP recommendations.

Ports are not yet prepared for Hydrogen propelled vessels.
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Hybrid & Hydrogen Challenges

» Initial investment: Building hybrid or hydrogen-powered vessels is
typically significantly more expensive than conventional vessels.
Hydrogen storage systems and battery technologies are expensive,
which can be a barrier to widespread adoption.

»Maintenance: Hybrid systems and hydrogen engines require
specialized maintenance. Although hydrogen is cleaner than fossil
fuels, storing and converting hydrogen into energy requires high-
tech components that may require frequent and specialized
maintenance.

> HAZID & HAZOP Recommendations.



Hybrid & Hydrogen Challenges
Risk Assessment
»HAZID & HAZOP Key points analysed:

v" Human element: Crew competence & training to respond
appropriately.

v Unauthorized access to hazardous areas.

v" Fire System Philosophy and Structural Fire protection.
v" Failure of protective systems.

v’ External events like collisions, contact with quays.

v" Venting system to safe areas.
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