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WHERE MINDS MEET

SIMULATION-LED –

a method of thinking differently 

about the custodianship of                                                    

BLUE-space and the 

impact of Anthropogenic Activity

Moya Crawford 

Subsea Expo, Aberdeen

23rd February 2022

SIMULATION – a way of Thinking, every bit as 

much as a means of Visualization



Context - Climate Emergency!!!
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It is crucial to discuss Scottish, UK and OSPAR policy with respect to decommissioning of oil and 

gas installation, and offshore wind and wave, in the context of Climate Emergency.  Using our 

experience of in situ operation, in combination with data acquisition, we use the SIMULATION-

LED methodology to consider custodianship of the BLUE-space, as part of a holistic 

sustainability assurance offering that covers:                                                                          

PLANET (impact), PEOPLE (integration),  PROPERTY (technology) and PROFIT (business).



Aerial view of Eden Estuary

Collaboration and Informed Discussion
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Role for the SUT, also?
To build on the recommendations 

of the UK Foresight Future of the 

Sea Report (2018), which highlights 

the issue of fragmentation across 

government and regulatory 

bodies: 

https://assets.publishing.service.go

v.uk/government/uploads/system/

uploads/attachment_data/file/70

6956/foresight-future-of-the-sea-

report.pdf

Recommendation 1                                   

The UK should develop a more 

strategic position, with clear priorities, 

with regards to its marine interests. 

This would underpin all the other 

recommendations made in this 

report.

The ‘D’Arcy 

responds to this                                        

Recommendation, through its 

development of an open, consistent 

and transparent process, that takes the 

‘Climate Emergency’ fully into accounts 

and which is based on the LAWS OF 

NATURE.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/706956/foresight-future-of-the-sea-report.pdf


Higher payload at 3000 
meters water depth

50mm

212 tons

34 tons

70 tons

45 tons

Subsea  Crane
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…as opposed to an industrial sector debate.

> 50% more payload

A key Pillar: materials

STEEL: 

3000m x 60mm            

nominal diameter 

Weight  in Air: 57 Te

Weight in Water: 49 Te

DM20 XBO:

3000m x 76mm                     

nominal diameter 

Weight  in Air: 11.5 Te

Weight in Water: 0 Te



Award of the OTC, Houston Spotlight on                                                       

New Technology  Prize, 2016



COLLABORATION

Ålesund

the product 

is more than 

the sum…

FUNDING

AHP-K DEVELOPMENT PROJECT

Following the successful completion of the AHP-K Pilot Project, Simulation-Led, Rapid Prototyping 

Project, a Development Project is proposed; new companies have joined.

x+



AHP-K POSITIONING MODES

1. Passive Mooring 3. AHP-K 4. DP only2. Active Mooring

The four separate positioning modes in AHP-K are shown above.



ACTIVE HYBRID POSITION-KEEPING 

FLEXIBLE_ 

POLLUTING_

NOISY_

DYNAMIC.
POSITONING:

Reduces the ecosystem impact and cost of oil and gas exploration, through improved use of 

energy in MODU positioning.

ACTIVE HYBRID 

POSITION-

KEEPING

(AHP-K)

MOORING SYSTEM:

> enabling

< less NOx

< less CO2

< less SO2

< fewer dB

< lower $

RIGID

GREEN

SILENT



METRIC: ENERGY USE over TIME The key metric 

employed:                

ENERGY USE over TIME 

i .e. how long 1000kg 

of Marine Gas Oil 

(MGO) lasts when 

keeping the riser 

within an acceptable 

Watch Circle, for the 

same depth and  

environmental 

conditions?                 

Because one does 

not have to be an 

expert to think in 

terms of time.

hours

2 4 6 8 101 3 5 7 9 …?
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Ecosystems’ Impact/ Multiple Stressors

Extrapolating data for a 

drillship working off Greenland 

in good conditions, distance of 

travel has been visualised for a 

MODU operating up to Hz8 in 

the summer months in the 

Barents Sea.  The zones have a 

radius of 8000m, 16,000m and 

38,000m, respectively.  Noise 

levels have been correlated 

with distance.



Human Behaviour and  

Handling HMPE filament rope 

Human Impact Data  and Ecosystem Data 

This simulation captures a natural death and Nature’s process

Application and Implementation

Deep Tek is extremely grateful for the 

support of the Regional Restructuring Fund 

for Mid-Norway, for its support of a Pilot 

Project to  demonstrate the predicted 

performance of a novel positioning system 

– Active Hybrid Position-Keeping (AHP-K) 

using its Drum Winches with HMPE rope.  

The Initial Findings are that Fuel Cost, NOx, 

and Underwater Noise emissions, when 

drilling in the Barents Sea  during the 

permissible period, can be cut by 

>50%<80%, depending on the direction of 

current.



Aerial view of Eden Estuary

‘Design Basis’ going forward
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METHOD

Rapid Implementation  of 

Innovation and Change in 

Balance with Nature

RECOMMENDED PRACTICE

Draft

Assurance of Sustainable Innovation and 

Change

D’ARCY THOMPSON FORUM

Experience gained systems integrating the world’s first, two 

synthetic filament rope cranes, will be harnessed.

The ‘Human Element’ will 

very much be brought in.
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It has just three components: NATURE, DATA and ANTHROPOGENIC activity, based on D’Arcy Thompson’s 

radical premise at the time he wrote, that there was one set of all pervasive physical laws to which 

biology and engineering have to comply, regardless of FUNCTION

NATURE

SIMULATION-LED

“The harmony of the world is 

made manifest in Form and 

Number, and the heart and soul 

and all the poetry of Natural 

Philosophy are embodied in the 

concept of mathematical 

beauty.”



Setting the Stage for Simulation

6 Dimensions, 

10 Elements

As relevant to latitude, 

longitude, altitude/depth

and 100 Species
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Development of ‘Criteria of Success’

PLANET

+ PROPERTY

PEOPLE

16

+ PROFIT 

Hypothesis:  SUSTAINABILITY =

the sum of the 3D, spatial, +/- IMPACT of: 

PEOPLE + PROPERTY + PROFIT

on the PLANET over TIME 
@ temperature and pressure



UK Issues   

Courtesy: BBC News

Courtesy: The 

Guardian

ss Richard Montgomery: 51.465833N, 0.786667E 

Beaufort’s Dyke 

Courtesy: New 

Scientist



Soviet Submarine, Komsomolets   

In assessing the potential impact of 

the this wreck, research with respect 

to radioactive nuclides in the Arctic 

led to the dumped nuclear reactors 

off Novaya Zemlya and the nuclear 

weapons facility at Mayak: 

https://en.wikipedia.org/wiki/Mayak

https://en.wikipedia.org/wiki/Mayak


Mayak: 55.7125° N, 60.848056° E

In its early years of its operation, the Mayak plant directly discharged high-level nuclear waste into several small lakes 

near the plant, and into the Techa River, whose waters ultimately flow into the Ob River. Mayak continues to dump low-

level radioactive waste directly into the Techa River today .

One of the most polluted 
places on earth.



Aerial view of Eden Estuary

Iron (Fe) Fertilization
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The late John 

Martin, whose 

experiments let 

to the Iron 

Hypothesis 



Aerial view of Eden Estuary

What constitutes an Artificial Habitat?
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Aerial view of Eden Estuary

Home? Source of Nutrients? Both, over TIME?
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CONCLUSION:

We need to be bolder, and more structured and 

logical in our thinking if we are going to attain 

the goals we profess to have.  This means having 

an open, consistent and transparent discussion

It’s terrible, when 

PEOPLE do not 

take away their 

built infrastructure 

at the end of its 

primary working 

life, isn’t it…

Stonehenge, ages from 3100 BC 

Steel jacket for the Clare Platform, East of Shetland

an open, consistent and transparent discussion 

about how tax payers’ money is spent on 

decommissioning, when even a part of those might 

confer more ecosystem benefit, if spent elsewhere.


