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Net Zero Ports Call for evidence

Although the call for evidence is for England, Orkney Renewable Energy Forum (OREF)
has specific experience and perspective that has national applicability. It would be
inappropriate to not share these matters just because we are situated in Scotland.

OREF is a membership organisation made up principally from the community of Orkney.
It seeks to encourage energy efficiency and the preferential use of renewable energy. It
meets monthly to discuss and debate energy issues and recently ran an event on the
Marine Decarbonisation Strategy because maritime activities are a large part of
Orkney’s life.

Orkney has been working on the use of hydrogen in shipping for ten years. This initially
started with a project to make hydrogen on the island of Eday from tidal and wind energy
and to then transport it by ferry for use in a fuel cell in Orkney’s main port of Kirkwall to
supply fossil free power to internal ferries at night.

Over time other projects have been undertaken which sought to:

e Use hydrogen in the auxiliary diesel engine of a passenger ferry.

e Fuel hydrogen range extended EVs for use by the public authorities including the
harbour staff. The filling station is adjacent to the harbour in Kirkwall.

e Use a hydrogen powered generator to supply electricity and heat to port welfare
facilities.

e Use of a hydrogen fuel cell aboard a vessel.

In addition there have several projects where hydrogen has been used in aviation and
where the lessons from the manufacture, carriage, storage and use of hydrogen are all
immediately applicable to the maritime setting.

Other studies have also been undertaken which have looked at the manufacture of
hydrogen offshore and its use in numerous vehicle types.

Orkney has also been actively considering the challenges of electrifying shipping both
when in port and at sea and has experience of for several shore power installations and
is presently hosting the Artemis fully electric hydrofoil as part of the ZEVI project funded
through CMDC.



Orkney’s experience is therefore likely to be of use to policymakers and Orkney stands
ready to contribute further on any of the points raised in this evidence.

Description of Orkney.

As a small archipelago off the north tip of the UK mainland it is unsurprising that
shipping is disproportionality significant to the community. Local estimates are that
shipping to, from and within the islands represents 19% of Orkney’s energy use and is
greater than terrestrial transport. This is therefore approximately double the UK average
energy use. Shippingis also going to become increasingly important as the scale of
marine activity increases with the expected deployment of offshore wind and continued
work on tidal and wave energy around the archipelago.

In addition Orkney has handled approximately 10% of the UK’s North Sea oil though the
Flotta Oil Terminal by tanker. This traffic has declined to a few % or its peak and the
terminal is looking to close operations in the coming years. There are, however, plans to
pivot the site from just handling fossil fuels to becoming a site where synthetic fuels are
manufactured from local renewable resources and supplied to national and
international markets.

Orkney is also the most popular cruise destination in the UK with 178 cruise calls
scheduled.

Orkney’s perspective is therefore informed by our lived experience and its future shape
has been the subject of considerable local activity to date.

Specific points:

Shoreside power.

The present configuration of shoreside power is barely embryonic.

Shore-power used to be supplied in Stromness to the MV Orcadia until retired in 2002.
The successor vessel was not equipped with shore power connections until re-fitted in
2019. The connection is only 250kW and so is only capable of supplying hotel loads. It
should be noted that a considerable proportion of the cost included the routing of
power cables to the vessel since the design of the pier had notincorporated the means
to do so. In addition the present supply will not be adequate to supply sufficient power
to charge a vessel of this scale should electric shipping be introduced at a later date.

Learning: It is essential that cable paths are planned in any harbour works along with
the onshore infrastructure (switchgear/batteries etc).

Shoreside power is also now supplied to some small fishing vessels in port. But is little
more than just hotel loads. It is also available to vessels in the marinas.
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Shoreside power is supplied to the MV Alfred at St Margaret’s Hope @ 20kW.

Shoreside power is available to internal ferries in Kirkwall. One of these supplies was
supplanted by the ‘Surf n Turf’ project which sought to supply 75kW to ferries when
alongside from a hydrogen fuel cell. This is explained in more detail later in the answer
to Q30.

Port upgrade works are planned at both Hatston pier in Kirkwall and also at Scapa Deep
Water Quay in Scapa Flow. Supplies of between 9MW and 12MW are planned although
the working to determine these supplies is not available publicly. It is locally believed
that these supplies will be a useful first step in providing industrial scale supplies to the
piers, however they are clearly not sufficient for any significant electrification of
shipping. The scale of the supplies needed will become clearer as fuelling options
narrow, however the provision for very large supplies will be comparatively cheap if
planned now even if the installation of the cables and infrastructure is not undertaken at
this time.

Answers to questions as posed

Answer to Q9 & Q10. There is present uncertainty as to how big supplies will need to be.
Itis impossible to know what 100% of need will be at this time.

Answer to Q12. Grid connection process is glacially slow and poorly managed with little
or no vision shown in the past decades. Itis hoped that the creation of NESO will
improve planning.

Answer to Q13. Meeting climate change targets remains a significant driver. The main
benefit of this will be the prevention of catastrophic climatic collapse and the loss of
port areas to inundation.

Answer to Q14. No. The ports in Orkney are comparatively small. Installation of offshore
wind within the harbour jurisdiction is a distinct possibility once there is sufficient local
demand to justify the installation.

Answer to Q15. Batteries in ports are likely to be inevitable if the electrification of
shipping occurs as expected. Vessels will charge whilst alongside and then use
batteries enroute. Clearly the different load cycles of the vessels will have an effect on
the battery configurations, but generally vessels are at sea longer than they are in port
and so the discharge rate of the batteries will need to be higher than the rated power of
the receiving vessel’s engines. In Orkney’s case the present electrical demand of the
entire island group is 35MW or so maximum, however this is expected to rise to over
150MW as existing operations are electrified, and this is before cruise traffic goes
electric and additional loads are introduced for e-fuel and wind farm traffic is
supported. Demand for marine uses in excess of 200MW is not out of the question, so
an electrical capacity 10x present could be required.
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Answer to Q16. It will be impossible to generate the power needed on site within the
ports. Significant renewables can be installed and frankly most future roofing materials
are anticipated to be PV, however the scale of demand will not be met by onsite
generation alone.

One specific point of Orkney’s experience is worth developing. The use of wave and
tidal energy. Orkney is already home to the world’s most powerful tidal turbine and
questions are often asked by other maritime communities if tidal generators could be
sited in other harbours and estuaries due to their strong tides. It is important to
recognise that fast tidal speeds are not of themselves enough, the water also needs to
be deep enough to site the turbine within. In addition the location of the turbine needs
to not be obstructive to shipping, so it will not be possible to place turbines shipping
channels of any scale.

Tidal energy in ports is therefor implausible on anything other than just a few kW. There
are locations near ports where tidal energy can be deployed (Portland race for Portland,
Ventnor for Portsmouth etc) and where the harvested energy could be used in port
operations.

In terms of wave energy, there are some examples of incorporating wave energy into
breakwaters. In fact such locations are likely to be sparse since wave energy ideally
experiences swell and that is not the ideal place to put a port. There will be isolated
locations where the conditions are sufficient to satisfy both needs, however these may
well be few.

Answer to Q 18. Agree. Home ports for offshore renewables. Ports to be significant
customers of renewable energy.

Answer to Q19. None known.
Answer to Q21. Forward planning!

Answer to Q23. The experience of making and working with hydrogen has convinced
many in Orkney that gaseous and liquid hydrogen are implausible fuels for shipping and
aviation. Synthetic fuels made from hydrogen, especially kerosene, provide a credible
path for de-fossilisation of transport.

Answer to Q24. The electrification of ports represents a low regrets option. If
electrification is less extensive than anticipated, then the supplies will allow other
activities in Port area. If there is no provision, then there will be significant challenges in
retrofitting it into live port operations.

Answer to Q26. Remove any disincentives for electrification.

Answer to Q27 & 28. There seems to be little need to define high frequency operations.
Leave that to the technology providers.



Answer to Q30. Uncertainty as to which fuel will dominate and therefore require
provision in the ports. In terms of hydrogen storage and handling:

The Surf n Turf project sought to supply 75kW to berthed ferries. This involved the
storage of up to 500kg of hydrogen gas at 200 Bar across two tube trailers each
containing 58 Kevlar wrapped metal cylinders. The trailers were manufactured in Spain
and brought to the secure fuel cell compound by internal ferry.

The carriage of the gas was designated as ‘Dangerous Goods’ and appropriate
permissions received for the road and ship transit. Over time the relevant OREF member
became increasingly concerned at the potential effect that high-pressure leaks would
have and specifically the risks associated with jet fires, radiant heat and potential
explosions both during transit to the site, but also whilst in the compound.

The facility was provided under a turnkey contract by experienced hydrogen equipment
suppliers. Assorted studies were undertaken that reviewed several aspects of the entire
process from the hydrogen production through to its final use and as a result the project
is paused and is being reviewed.

In addition the project was the forerunner of a further projects ‘Big-HiT’ and ‘HyDyme’
which sought to use the same gas trailers to convey gas to both a terrestrial vehicle
hydrogen refuelling station and also to bunker hydrogen onto a small passenger ferry.

In both cases there were both technical and regulatory challenges and neither project
concluded with the intended outcome. Issues began to emerge as to the practicalities
of the projects and over time, concern levels increased as to the appropriateness of the
storage of large quantities of hydrogen in the port area.

In parallel projects looking at the use of hydrogen in aviation were also underway. These
projects also included aspects of the storage and handling of hydrogen ‘air side’ and
further developed the modelling and risk assessment of the necessary procedures.
These concluded that there were significant risks with the use of hydrogen in aviation.

The lessons from the aviation work have led to the re-consideration of the desirability of
hydrogen storage in the port and the abandonment of plans to work more extensively on
hydrogen as a shipping fuel.

Learning: The safety considerations for the storage of the quantities of gas needed to
accomplish useful activities in shipping should be re-visited urgently.

Learning: The practicalities of the bunkering of hydrogen fuelled vessels should be
urgently examined to determine whether this can be safely accomplished.

Learning: The advisability of bringing gaseous hydrogen fuelled vessels into port areas
should be urgently assessed.



Answer to Q31. These are impossible to determine at this point. See Q 15 for
explanation of magnitude of uncertainty.

Answer to Q33. De-fossilisation of shipping fuel will coincide with potential changing
routes for shipping. The loss of North Polar ice will see a shift in shipping routes with
vessels coming into Europe from the north. Shetland and Orkney will therefore be in the
middle of the channel to Europe and could well become the last port of call for vessels
leaving Europe enroute to China. The bunkering of fuel for this journey could become a
significant income stream and activity.

Answer to Q44. Cost of infrastructure and the general uncertainty as to the fuel that will
dominate is deterring action. In addition the means by which ports compete for public
money to decarbonise Strategically inappropriate. If the UK is to remain a leading
shipping nation then we need to actively make the running and define standards, not be
laggards trying to save money by waiting until the decisions have been taken.

The fact that this is being asked is, however, a positive sign that the previously
parsimonious approach to infrastructure investment might be able to be changed.

Answer to Q45. The environmental impact will largely depend on the fuel selected.
Electricity is likely to be pollution free. Everything else has GHG impacts of fugitive
releases or water quality issues with spills.

Answer to Q46. Ports can become significant users of renewable energy. Given their
peripheral positioning around the coast this could help reduce the scale of the
transmission infrastructure that will be required to move electricity around. The
comparatively local use of renewables will help reduce transmission costs.

Answer to Q47. Generally there needs to be an increase in electrical competence since
this is likely to be the predominating fuel. It is highly unlikely that gaseous or hydrogen
skills will be needed in the maritime sector.

Answer to Q51. Orkney set a decarbonisation objective of 2030 during work done during
Covid. Unfortunately, it has made little progress due to a lack of political will. As an
example Orkney Islands Council has recently procured three new diesel powered tugs
and made little attempt to seek hybridisation options and the GHG impact of these
purchases seems to not have been a significant part of any decision-making process.

Answer to Q56. No. There is very little attention being paid to it by the port authorities
locally.

Answer to Q57. The Decarbonisation Strategy is useful and the intent should be
commended. This consultation is also a potentially useful step in making progress.

Answer to Q 58 & 59. There are no numbers in the consultation. Which section is 3.17-
3.207?



Answer to Q60. Inspire industry and in doing so inspire the nation. We can do this. We
just need to get on with it.

The IMO were implacably opposed to Net Zero until a few years ago and changed their
tune very recently. We need to congratulate them and prevent their agenda from being
hijacked by polluting nations.

Neil Kermode
OREF joint chair.



