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To view the related webinar, see below.

INTRODUCT ION

With decarbonisa t ion and c l imate change pol ic ies  a t  the foref ront  o f  the minds of  both the publ ic

and governments ,  we are l ike ly  to  see many changes to  the wor ld in  which we l ive.  One of  the mos t

not iceable wi l l  be the vehic les  we dr ive.  By 2030, the sa le  of  in ternal  combus t ion engine ( ICE)

propel led cars  wi l l  be banned in the Uni ted Kingdom, wi th  o ther  countr ies  fo l lowing su i t .  E lec t r ic

vehic les  (EV)  wi l l  be more prevalen t ,  wi th  the natura l  consequence that  more of  them wi l l  be

shipped to marke t  by sea and many more wi l l  be carr ied on the wor ld’s  ro l l -on/ro l l -o f f  ferr ies .

THE  ISSUE

In normal opera�on, EVs might not seem to be any more inherently dangerous than

their ICE cousins. The world’s firefigh�ng services, however, are finding that may not

be the case when one of these vehicles catches fire. The component materials of the

ba�eries mean that the fires are very energe�c and tradi�onal firefigh�ng

techniques do not necessarily work. This will differen�ate the risk of EVs from ICE

cars when carried on board ships.

Sta�s�cally, the es�mated failure rate (and therefore risk of combus�on) of an

individual ba�ery cell is one in ten million. However, when you consider that an average EV contains approximately 7000 cells,

the risk increases significantly. Data from the London Fire Brigade suggests an incident rate of 0.04% for ICE car fires, but the rate

for EVs is more than double that at 0.1%.  Although it is not clear whether EVs are more likely than ICE vehicles to catch fire, it is

common ground that the consequences are poten�ally more disastrous and more difficult to handle.

This is not just an issue for the vehicle carriage trade. With an increased use of EVs, ferry companies will see greater numbers

carried on their fleets. This may represent an even higher risk, given that the vehicles will be a variety of ages and in a variety of

charge states. Addi�onally, in a compe��ve market, ferry operators may offer charging points onboard to ensure electric vehicles

are fully charged for their onward journeys.
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L IAB I L I TY  FOR EVS AS CARGO

Most standard shipping documents prohibit the shipment of undeclared dangerous goods: a shipper must give no�ce of the

dangers to the carrier so that they are able to take suitable precau�ons to ensure the goods can be carried without causing

damage; to itself, the vessel or other cargo. If a declara�on is not made and those goods go on to cause damage, the shipper is

liable for the loss caused. This has been seen regularly in the container trade with the carriage of Calcium Hypochlorite.

There is, therefore, a dis�nc�on between ICE and EVs when considering them as classes of cargo. ICE vehicles are carried with

the minimum amount of fuel to reduce the risks as much as possible. ICE vehicles are, therefore, for all intents and purposes,

inert machines. The component that carries the fire risk in an EV cannot be removed; the ba�ery cannot be drained of

electrolyte. An EV has chemical components that, in the right circumstances, can ini�ate and sustain a fire; o�en a very energe�c

fire. In addi�on, ‘normal’ firefigh�ng techniques are less effec�ve in figh�ng EV fires. Two common sugges�ons are either to let

the vehicle burn out or submerse it in water. Neither is likely to be appropriate in the confines of a ship.

There is a further complica�on in that most of the firefigh�ng water used ashore is freshwater. At sea the fire main is pressurised

with seawater, which may have consequences given that it is significantly be�er at conduc�ng electricity than freshwater.

Another issue with figh�ng these fires is the gasses that are released. The smoke from a Li-Ion ba�ery can be equally as

dangerous as the fire itself. Ashore, this can be vented to the open and so will pose much less of a risk than it does on an

enclosed vehicle deck. Before a crew member can a�empt to tackle a fire in an EV they must don a specialist gas �ght suit, which

is much more difficult than a fire suit and SCBA (self-contained breathing apparatus). The delay in response �me will be

significant in a situa�on where the general consensus is that early response is the best response.

The onus is not all on the shipper. If the carrier has accepted the cargo, knowing that

they are EVs or has held themselves out to be experienced in and capable of carrying

EVs, they must fulfil that bargain. If a fire breaks out and the crew has failed to

employ the appropriate firefigh�ng techniques because of lack of training or

equipment, the carrier may well be liable to the cargo owners and will not be able to

rely on fire exemp�ons in their shipping document.

Another possibility is that the fire may be caused by a manufacturing defect in the ba�ery itself or the car had been damaged on

loading. It may be difficult to determine the precise cause, but if it was established that the damage to the ba�ery that led to the

fire had occurred on loading, the stevedoring company may find themselves involved in complex claims involving large sums of

money.

F IGHT ING AN EV F IRE

If crews are not aware that figh�ng an EV fire requires a different technique to that

employed in figh�ng a conven�onal fire onboard, it is easy to see how an incident

could lead to a total loss. The evidence indicates that current suppression and

drenching systems will not be sufficient for this new risk. New systems will need to

be devised and incorporated into ship design.
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A high-fog system fi�ed at deck level may be a long-term solu�on. However, its effec�veness would need to be considered

against the maintenance requirements to keep it opera�onal and it is unlikely to be viable in the short term as a retrofit. Other

solu�ons may involve labelling and loading best prac�ce so that crews can easily iden�fy an electrical fire early on and use the

appropriate methods. And spo�ng any overhea�ng using thermal cameras would allow deployment of cooling mechanisms to

prevent it developing into a fire.

NEXT  STEPS?

The carriage of increasing numbers of EVs will undoubtedly require a change to

procedures and shipping documents. This is not a problem that any one part of the

supply chain can solve, and it requires engagement and collabora�on from all

stakeholders.

Shippers must ensure that they provide the informa�on that vessels need to make

sure safe carriage is possible. They will need to tell the carriers when EVs are being

carried, as opposed to ICE vehicles, so that stowage can be planned accordingly.

Where EV and ICE models are impossible to dis�nguish visually, that might include

some physical mark which makes it easy for the loading officers to tell which vehicles

are which.

Carriers will need to ensure that their contracts of carriage allocate risk and correctly iden�fy categories of cargo. EVs which are

uniden�fied should be rejected. Carriers should also ensure that their vessels are properly equipped, which includes carrying the

correct firefigh�ng appliances and ensuring the crew is trained to tackle the fires. That may mean sending crews on specialist

courses or developing specialist courses as an essen�al part of their training.

It may be that a certain state of charging of the ba�ery significantly mi�gates the risk and OEMs may wish to consider a carriage

mode that ensures the ba�ery is in the safest state possible. It is likely early detec�on will be key. OEMs may be able to assist by

developing a way of plugging the vehicles into a monitoring system u�lising the ba�eries’ internal sensors.

Regulators will need to look at the current regula�ons to determine if they are

adequate to deal with this altered risk. Altera�ons to SOLAS are likely to be required

in the long term. However, in the short-term regulators and operators should work

together to ensure that risks are mi�gated in a way that is appropriate and

manageable. This can only be carried out effec�vely if it is part of a collabora�ve

process.

Insurers and par�cularly those in the cargo market should be aware of the altered risk and help to ensure that shippers are doing

what they can to minimise the risk. This may require a special EV clause in the policy, be that cargo or hull. P&I clubs, through

their loss preven�on departments, should con�nue their excellent work so far to bring the issue to the a�en�on of the industry.

Salvors should be consulted and their experience u�lised to help understand how they might tackle a fire should one occur. To

consider what to do once a fire is already alight would seem too late.
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In the ferry trade, operators should look at whether it is possible to check ba�ery

health before carriage and whether EV owners should be required to provide

evidence of compliance with minimum standards. At the very least, EV owners

should declare that they are bringing an EV on board. Terms and condi�ons should

also be updated to ensure that the altered risks of carrying EVs are taken into

account and passengers are aware of any obliga�ons, such as charge condi�on.

CONCLUS ION

Whilst the carriage of EVs is likely to be no more inherently dangerous than the carriage of ICE vehicles, the dangers they pose

are different and the consequences poten�ally more severe. Stakeholders should ensure that those dangers are discussed and

mi�gated, and the changed risk profile contractually allocated. Alloca�on of risk in contracts should be a risk preven�on tool,

rather than a reac�on to a catastrophe.

Watch on

Risks & Responsibilities of Carrying Li-iRisks & Responsibilities of Carrying Li-i……
Watch laterWatch later ShareShare
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