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Is this a STATEMENT ? a QUESTION ? or just an ADVERT ?
1. Anyway, Ocean Access limitations are disappearing fast, and the opportunities are
increasing equally as fast, so we are set for continuing, and accelerating underwater
exploration, discovery and development.
2. ROVs are a fundamental access tool, but what type and size is best suited to first step
exploration and discovery?
3. How small can a capable, all depth, ROV access system be?
You may think there are technical limitations, but in reality there aren’t – NOT anymore.
Yes, some things are tricky, but as Engineers, Operators and Researchers, we have made it to
full ocean depth, so the stage is now set to refine and evolve underwater access solutions, of
all types and for all depths, and who knows what applications.
The “disappearing limitations” are actually political, and centered on The Law of the Seas.
These Laws are well advanced and evolving under the UN mandate that OUR OCEANS, and
their resources, should belong to the whole of mankind, and this is why I will be referring to
them as, “OUR OCEANS”.
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If we go back 100 years to the 1st World War, and even before it was over, the question was
asked; Could there ever be another world war, and if so what could be the cause?
When something really bad first happens, optimists think it will never happen again. Firstly,
the chances are very slim, and secondly, surely we will have learned enough, to avoid
whatever triggered it. Maybe this is why little, or nothing was done about finding an answer.
Then along came World War 2, and the question needed to be asked again.
This time pessimists took control, assumed the worst, and gave the question some real
thought.
A “War of the Oceans” was close to, if not at the top, of most people’s lists.
Was this driven by the assumption, that our seas could contain many of the mineral
resources that existed on land?
After all, geology doesn’t stop at the shore line.
No one owned the seas and oceans, so if nothing was done, then World War 3 could be a
reality. “Ownership” had to be brought to the table and discussed.
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Action was eventually taken, and the UN was formed in October 1945.
Nearly 50 years later, the UN Law of the Seas came into force. It was little more than a
“Mission Statement”, obliging all signatory Nations to the responsible use of OUR OCEAN
resources, and respect for the environment. Slow progress, but things have moved on
significantly with respect to defining territorial boundaries.
Perhaps the biggest development was agreement to a 200 mile Exclusive Economic Zone.
Everything beyond this would be OUR OCEANS. Continental shelf areas, extending beyond
this 200 mile limit, are being looked at a little differently, so defining some 200 mile
boundaries is still “work in progress”.
It is likely that the UN will manage the agreed areas of Open Ocean in blocks, similar to some
offshore O&G territory. They would handle “sales”, and take a share of any returns, using the
surplus for the benefit of all Nations.
In reality there is little to stop anyone dropping a camera into the water anywhere, if the
purpose is just to see what there is to discover. Accepting that there are some sensitive areas
like the Falklands. The Law of the Seas is more to do with the development of a discovery
than simple explorative access.
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So what is there to discover in, on or below our seas and our oceans?
To give Donald Rumsfeld’s quote a twist;
There are Known Knowns – One would be the fact that there are diamonds scattered across
the seabed off the south west coast of Africa
There are Known Unknowns – Could this be that there must be more diamonds on the
seafloor somewhere in the world, because we can’t assume that all the deposits have been
found.
Then there are Unknown Unknowns – The stuff that nobody knows anything about.
So the reason for diving into our oceans could be put simply, as the pursuit of knowledge.
We know that sulphide deposits exist and that they can be rich in copper, gold, silver, zinc
and other minerals. In which case the unknowns are the location, the quality and the mineral
make-up of those deposits not yet found.
Similarly with salvage, the precise location of high value targets is the big unknown.
Interestingly you don’t have to be in the salvage business to capitalise on lost treasure.
Well researched target information, and even approximate location information, can demand
a high price in the salvage business. The known knowns in this case are, that deep, high value
salvage is possible, and sometimes returns a profit.
What happens when someone finds an unknown? It becomes a known but then it becomes
someone’s secret until they decide to tell more people!
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If you attended Subsea UK’s ROV Conference during the week of Offshore Europe last year,
you will have heard an SMD presentation on subsea mining.
Stef Kapusniak, an experience land based mining engineer now working for SMD, pointed out
some basic facts.
One being that the first areas to get mined are always the large and high percentage
deposits. These finds on land are long gone, so mines progressively become smaller and of
poorer grade.
Go offshore however, and deposits are like those first found on land.
The type of underwater hardware and technology which we are familiar with, has been
developed, and is now progressively being applied to full scale subsea mining.
Did you know that an Aberdeen engineering study into seabed mining for diamonds carried
out in 1985 resulted in a machine being designed, built and loaded out from the city,
destined for Cape Town, nearly 20 years later ?
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So what do you need for, all depth, ocean access, exploration and discovery ?
Regardless of depth, fresh discovery requires;
 Access to new unexplored territory hopefully where any future development can be
done without fear of conflict.
 The observation of something new
 The recovery of samples for scrutiny, analysis and, as evidence
 And you need to know where you are
So the simple functional requirements of a worthwhile access system are;
Locate can be taken to mean “find” but what is needed is accurate positional reference data
so that a return to a find site is possible, even if not anticipated. It is important to know
where you have been, as you will either want to go back OR avoid going back.
Sample taking requires real time observation of the job in hand - You need to see what you
are doing.
Geologists, Biologists and Salvagers will all qualify sampling as a fundamental function and
most sampling will be challenging, requiring a level of power and dexterity.
It is the real time video and power requirements of sampling which more or less dictate the
use of a Tethered ROV with fibre optic and power connection to the surface.
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So what am I saying ? Battery powered AUVs and “fibre only” tethered systems are OUT with
respect to serious exploration. Either would be like using a 10 minute battery powered car
sweeper to vacuum clean your house – very stop start between very long charging stops.
In any event, given the time that it takes to get any ROV to depth, you want to maximize the
bottom time within the available weather window, or the typical time between ROV failures.
On top of this, the ROV really needs a TMS; It adds weight so that gravity takes the ROV
through the waves and all the way down; for parking the ROV allowing for meal breaks and
vessel transits. All these are times when the ROV can be shut down so that its running hours
can be dedicated to bottom working time. It also avoids the strain that 24 hour piloting can
be on man and machine, and reduces wear and tear on the launch and recovery system.

Some examples of operational DEEP ROV Systems;
This is a 6000m ROV system:- The ROV and LARS package consists of a skid mounted AFrame, umbilical winch, and 42kw hydraulic power unit. The LARS is a single lift package
complete with the ROV. Other lifts are the 20ft control cabin and the 10ft workshop and
spares container.
It is a tethered ROV, tooled up for sampling marine biology, loose geology, rock coring and
more. It comes in at a gross weight of 40Te, and the 6000m umbilical has an in-water weight
of less than 2Te

Brian Abel – All Oceans Engineering Ltd and AC-CESS Co UK Ltd., Aberdeen Scotland.

Page 7

ACCESS ALL OCEANS -

SUBSEA EXPO 2016

This system is also 6000m rated, but has a TMS.
The ROV, TMS, A-Frame, Umbilical winch and 160 kw hydraulic power unit come in at around
30Te and the umbilical weight is close to 10Te in water. The control room and the workshop
in this case are integrated into the vessel.
Although not much different in weight from the previous system, it has a bigger support
vessel. This is because there are added stability issues associated with moving the 10Te
weight of the umbilical from one side of the vessel to the other during deployment and
recovery.
The ROVs in both cases are of equivalent power and size, but the LARS power differs by a
factor of 4. This may be another reason why the support vessel is bigger.
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Interestingly, this system holds the world deep water salvage record at 5180m which is 3.2
miles down.
The British led team, contracted by the UK Ministry of Transport, recovered almost £34
million pounds worth of silver coins, from the wreck of the steamboat, SS City of Cairo, in late
2014.
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Now these are small ROVs and you would think that there is no way that something this
small could range to any significant depth.
However, we get asked on a regular basis if the 3000m AC-ROV can be supplied as a complete
system? After all it comes with a TMS, so surely all that is needed is a lift umbilical and a
LARS? From a customer point of view, this is one of those questions that have to be asked.
We don’t plan to do this with the AC-ROV 3000, but mainly because it has limited capability.
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This said, we are leaders in this type of mini fly-out ROV technology, so if we were to develop
a more capable ROV, how much bigger would we make it ? Because we would want it to fill
the gap in the market for an even better fly-out system.
A fly-out ROV together with its TMS has to stay within certain size and weight limits to
service the growing demand, so it can’t be that big.
So are we developing a new ROV? Well yes and it is going to be bigger, but I am not going
to say by how much. And, because we know that the inevitable question “does it come as a
complete system” will be asked, our solution satisfies both deployment methods – system
and fly-out.
Going back to its size, it will not be big enough to carry significant sampling tools, but this is
not a compromise on what we have just finished defining as an access capable system.
If you have an ROV and a TMS, then together they make up the submersible package. Our
solution is to spread the functionality across these two elements to best advantage. Instead
of a TMS, our solution is to use a SHUTTLE.
The Shuttle provides payload capacity. The fly-out .ROV and TMS forms one payload package,
whilst others would be mission specific; sampling, scientific, or whatever. The shuttle can
also be configured with as little or as much functionality as required.
A complete vessel deployed 6000m system, with 2 man control station and work area, is set
to load out at under 5Te, have a footprint of about 6m x 2.5m and peak power of under
20kw.
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Small ROV systems don’t need big support vessels.
They are easier and less expensive to move around the world, easier to lift on and off vessels,
easier to sea-fasten and to supply with power.
Going small reduces Capital Expenditure and Operational costs all round.
To summerise;





Freedom of access is coming to all OUR OCEANS and seas
A small ROV system can deliver first pass exploration and discovery and recovery
There are many more small survey vessels than there are big survey vessels
And a capable ROV system has many more uses than simple exploration whether in
System form, or in Fly-out form

This is why I see underwater exploration, discovery and development continuing, and
accelerating way into the future. Exploration and discovery awaits, starting from the shore
line, over the Exclusive Economic Zones and into OUR OCEANS, from the surface to the
seabed, and below.
ROV technology is no longer depth limited. There are risks but they are known and
manageable.
Exploration and discovery will still carry commercial risk, but how much less will this be if the
ROV system and support vessel are so much smaller.
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The underwater environment around the world is so under explored that you can more or
less guarantee that dropping an ROV to the bottom will result in you seeing something that
no one else has ever seen before. Who knows what you might find ?

This is obviously my personal view of underwater engineering from where I find myself
standing after 40 years in the business.
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