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OREF welcomes the opportunity to contribute experience from some of its members to
this consultation.

As a group of islands, Orkney is particularly sensitive to the need to decarbonise marine
activities. OREF’s own assessment is that we use approximately the same amount of
energy for our vessels as we do for our road transport. In the UK as a whole marine
appears to use half of that used in road transport. Our figures do not include the
international shipping aspect of the goods we use, so we are confident it could be more
than double energy used elsewhere.

OREF commends the work done on the Marine Decarbonisation Strategy and
specifically wises to support the statement in the ‘Background’

However, it is essential the government takes action across the whole maritime
sectorto meet our goals, ensuring that action taken is proportionate, workable
and effective for this diverse sub sector of maritime.

The economy of Orkney depends on vessels, but even more importantly we rely upon a
liveable planet. Dealing with our ‘carbon habit’ is crucial and long overdue.

Orkney has been working on energy innovation related projects for approximately a
quarter of a century and had a well-developed understanding of the interplay of cost,
policy and practicality. The following answers to the posed questions are offered based
on our experience as an innovation oriented maritime community.

We would be delighted to contribute more information in person or as local evidence if
you would find that useful.

Technology

Question 1: What type of technological solutions for reducing emissions do you
anticipate will be available in the next 5 to 10 years within your sector?

Forexample, fully electric, electric with an extender, hybrid, zero or near-zero emission
fuels (such as green hydrogen), or something else? Alternatively, if it is not possible to
use zero or near-zero, emission propulsion technologies, state this and explain why.
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Based on local experience and studies, we think that small vessels will be fully
electrified where this is practical. The limiting factor will usually be the energy density of
available batteries but may also relate to charging infrastructure at small or remote
harbours. When this is not possible with the battery technology of the time, some
vessels will adopt diesel/electric hybrid propulsion while others will retain simple diesel
engines, but in each case using synthetic fuels derived from green hydrogen.

The benefit of hybrid propulsion depends on the duty cycle of the vessel in question;
periods of interleaved high and low power can benefit greatly from hybridisation, while
continuous use of full power is more complex and related to the duration of this
demand.

Based on local experience of attempting to use hydrogen in vessels for nearly 10 years,
the present local expectation is that hydrogen will not be a means by which vessels will
be propelled.

Orkney’s experience is that hydrogen is:

a. Difficult to contain in anything other than small containers and they need to be
filled slowly to avoid overheating.

b. Once contained it is difficult presently to collect enough hydrogen together to
achieve useful work.

c. The storage ashore of sufficient hydrogen to achieve useful refuelling is
hazardous; possibly too hazardous in a port environment.

d. The manufacture of hydrogen, its conveyance, storage and use is more energy
intensive than the electrification of the process in question.

Overall the claimed advantage of rapid refuelling is more limited than claimed in vessels
with fuel tanks much larger than a car’s.

The present view is that liquid hydrocarbons (probably diesel/kerosene) will be made
through fuel synthesis using electrolytic hydrogen and air captured carbon. Such fuels
will be used as the fuel of last resort in hybrid vessels which will predominantly seek to
use battery power due to the high cost of e-fuel.

Locally we see very little future for ammonia or methanol due to the pollution and
health risks along with the complexities of the fuel handling aboard. These fuels may
have a place on larger ships, but the practical and safety issues of handling them on
small vessels are difficult to overcome. Indeed the difficulties in handling will probably
drive users towards synthetic diesel despite its higher cost.

Question 2: Is the technology already available to purchase/use/adopt?



Yes. The issue is price for the electrical side of a marine hybrid system. Synthetic diesel
is not presently available and will be expensive when it is produced. However the
synthesis processes have been proven.

Question 2.2: If already available, why have you not purchased/used/adopted it
already?

Electrical equipment has been installed in some ‘first mover’ vessels. Cost is the main
deterrent and installations are generally bespoke at present.

Improvements in battery technology to give greater energy density (in terms of both
volume and weight) in the future will make full electrification practical for a wider range
of small vessels.

Question 2.3: What are the barriers to expediting the above timelines? Specify the exact
barriers and where they apply.

None really, other than cost and the availability of a range of products to choose from.
There is also a lack of precedent with little local experience to view and build upon. This
can lead to a suspicion of new technology in some sectors, partly due to the perceived
unreliability of complex systems, or electrical systems in general, in a marine
environment. Demonstration of retrofit solutions is needed to address all of these
issues.

Question 3: What technological and operational solutions are you considering to reduce
your emissions? What factors have influenced this?

N/A — OREF does not own a vessel.

Question 4: Do you agree or disagree with the identified subsectors that have a clear
technological pathway for decarbonisation? Explain the reasons for your answer.

Largely agree, however the inclusion of hydrogen in the consultation, except as a
precursor to synthetic fuels, is probably unnecessary as it will prove to be a dead-end
and could be omitted.

Question 5: Do you agree or disagree with the identified subsectors have an unclear
technological pathway for decarbonisation? Explain the reasons for your answer.

Largely agree, however the single entry for fishing vessels is too wide and should be
segmented into deep-sea fishing and near-shore, where the latter are more able to be
electrified, and perhaps also by the type of fishing activity — for example, vessels
servicing creels / pots are much more likely to be decarbonised in the near future than
those engaged in trawling due to differences in duty cycles and power requirements.

Itis worth noting that all of the “unclear” subsectors have a path to decarbonisation
through synthetic fuels, if these can be produced economically at sufficient scale.
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Doing this in the near future would be a major challenge, in part due to the limited
availability of “surplus” clean energy.

Question 10: How, if at all, does the ageing of a vessel impact the GHG emissions and
air pollutants created, and have you ever retrofitted your vessel to mitigate
the GHG emissions and air pollutants created? Provide specific examples.

The main difference between older vessels and modern ones will be that a subset of the
vessels could be replaced with multihull designs. Such vessels are more fuel efficient,
inherently more stable and require less ballast and therefore shallower draught and
narrower blockage ratio.

Infrastructure

Question 24: How much fuel or electricity would you require to bunker or charge a zero,
or near-zero, emission vessel?

Local experience is that it is presently impractical to manage to store hydrogen at
pressure without small leakage. In addition the vibration and shock loading whilstin use
makes leaks more likely still.

The impact of the risk of even small leaks is significant with the gas likely to detonate.

The storage of the quantities of gas ashore needed to fuel multiple vessels itself poses a
significant risk and is likely to be intolerable to port safety plans.

Liquid hydrogen is even more difficult to store and handle and has additional risks
associated with cryogenic handling.

Overall Orkney sees little prospect of hydrogen being used afloat, especially in the small
scale market.

The electrical demand for small vessels is not likely to be enormous, but will be much
greater than present quayside electrical supplies can manage. Work needs to be
undertaken to ascertain the present use patterns of vessels (daily actual range of use

and frequency) and their present fuel consumption to determine the balance of plant
that will be needed for large scale charging. In some rural and/or remote harbour
locations, grid upgrades are likely to be required to support recharging of (for example) a
fishing fleet that all arrives and leaves at similar times. Research is needed regarding
measures that can be taken within the harbour, e.g. with renewable energy and/or
electricity storage, to mitigate this upgrade need.

Question 25: Do you tend to charge/bunker at the same location?

This will depend on planned duty cycle. Charging will need to fit into exiting regimes
rather than be an additional task for it to be adopted.

Question 26: How much choice do you have over where you refuel?



See 25. This will need to fit into existing behaviours as far as possible. Drawing a parallel
with terrestrial EVs; whilst there was much talk of the need for public charging
infrastructure at the start, most drivers prefer to charge where they park if they can.
Charging at berth is likely to be the preferred model for most marine charging.

Question 29: What is the capacity for producing and storing zero or near-zero emission
fuels at your operating site currently?

See 24. OREF believes that it is unsafe to store hydrogen in port areas and especially
marinas etc. If this question is seeking to determine space for hydrogen storage then the
premise is probably false and it will not happen. OREF would strongly suggest that the
safety case be examined for such storage given the blast and radiance radii for hydrogen
detonation from even small quantities of gas.

Battery storage near the berths will be needed to optimise the power flows between the
grid and the vessels. The scale of the storage will be a function of duty cycles of the
vessels accessing the ports.

The fuel to be used in the hybrid engine will be diesel and the total quantity will, through
substitution by electricity, be less than is used now. In principle the fuelling
infrastructure can remain as it is although the fuel within the tanks is likely to change
over time to be e-fuel rather than fossil fuel. In principle there is no need to change
anything in this section, however the costs of the fuel will be higher and over time the
availability of batteries will undercut its use. It is possible that some diesel installations
will become redundant or at least over sized compared with today.

Question 31: Are you planning to upgrade your capabilities in these areas in the next 5 to
10 years?

N/A. Not a port operator.
Maritime sector and inland waterways

Question 32: What are the barriers to switching to zero, or near-zero, emission
propulsion systems for specific vessel types?

Battery cost and charging availability. The former is due to market size although this is
increasing. The latter can be resolved as standardised infrastructure becomes
available. Look at the changes to EV infrastructure as the sector has begun to mature.

Many small vessels are impractical to fully electrify now due to limitations in battery
technology (energy density). This is likely to improve over time as the technology
develops.

In addition the extra cost of the infrastructure and the comparatively low cost of the fuel
(electricity) will require a change in the business model. i.e. at present one fuel pump
serves multiple vessels over a number of voyages. In future it will require approximately



one charger for each berthed vessel, but discharging energy at a lower rate than a
present fuel pump.

The unfamiliarity with the new equipment will take a few years to resolve, however the
comparative simplicity may allow the change to be continuous once it starts.

Question 34: What would reduce those barriers (for each vessel type)?

Familiarity with the technology and a standardisation on infrastructure and
configuration will increase the market size and reduce unit cost.

Regulations and reporting emissions

Question 39: Would you support the introduction of a registration system for sub-
sectors that do not currently have one, such as inland waterways or recreational
vessels, for supporting decarbonisation goals?

Yes. Registration allows the progress made to be captured and also to better
understand the scale and range of the sector. In addition an incentive system should be
introduced to encourage uptake of low emission technology and this should be planned
from the start to drive the change.

Exemptions

Question 40: Are there any specific vessels and/or subsectors that should be exempt
from potential future policy which may aim to accelerate the adoption of zero, or near-
zero, emission propulsion systems? State your reasons why.

Some historic vessels could justify the retention of polluting fuel systems, however
these should be few and tightly framed to be real rather than a means to evade the
issue.

General questions

We are also asking the following general questions of everyone who responds to the call
for evidence.

Question 41: what, if any, do you think are the main barriers to accelerating the use of
zero or near-zero technologies?

Cost of plant, limited range of ‘off-the-shelf’ retrofits, unfamiliarity with options and
stories of success, charging infrastructure availability.

Question 43: what, if any, are the 3 environmental impacts that you are most concerned
about in the transition to zero emission fuels?

a. Damage to the atmosphere through delay in getting on with it.
b. Damage to the atmosphere through delay in getting on with it.
c. Damage to the atmosphere through delay in getting on with it.



Question 44: do you agree or disagree with our identified subsectors having a clear
technological pathway for decarbonisation?

Largely agree there is a path although it is as yet undeclared and unrecognised by most
mariners. There remains an excessive focus on hydrogen and an under recognition of
the need for diesel-hybrids. Over time these will be more electric than diesel, but diesel
will remain as the fuel of last resort and emergencies at sea.

Question 45 : do you agree or disagree with our identified subsectors having an unclear
technological pathway for decarbonisation?

It depends. There are paths to reduce emissions though electrification of some of their
uses now and these should be deployed without delay. They will have persistent
emissions for some activities, but these can be hunted down and eliminated through
general electrification and onboard battery storage.

Question 47: do you have any other comments?

In a low-carbon world, efficiency is king. This is not currently reflected in the regulations
governing some sectors. For example: Historically, early steam trawlers had engines of
tens of horsepower and used long, sleek, efficient hull-forms similar to those of the
sailing boats that came before. Now, small fishing vessels are licensed by their length,
and this leads to wide hulls that are designed to maximise the deck area available
within a given length. Such hulls are inefficient, and this is mitigated in many cases by
fitting diesel engines with hundreds or thousands of horsepower.

The cause of low carbon fishing would benefit from suitable experts examining the
licensing regime to see how its intended outcomes could be achieved without
encouraging inefficient boats.

Lastly: Lets get on with this.



