-

S€U

2628 June, 2024

IMPERIAL

Dyson School of

Design

imperial.ac.uk/design-engineering

Flexible Multi-use
Offshore Renewable Energy
Platforms (Flexi-MORP)

Improving the economic feasibility, sustainability and social value of
offshore renewable energy solutions:

A case study of the North Sea, UK EEZ

N Saduagkan!, M-A Cardini, R O'Shea’

i. Imperial College London, Dyson School of Desigh Engineering

Engineering

Imperial College London

1.

ii. Imperial College London, Department of Chemical Engineering and Sargent Centre for Process Systems Engineering

Aims

Aids the decision-making process for the design of an

offshore multi-use platform

2. Allows for the most effective, efficient and strategic use of

marine space

3. Effectively utilise Real Options: the right, but not the

obligation to make a certain decision

Method

Input Parameters:
(Latitude, Longitude, Projected Site
Area)

v

DATA FOR SPECIFIC AREAS

[2] - floating PV data and radiation data

the area

[1] - wind speed index, depth, distance from shore etc.

[3] — cashflow data for low-trophic aquaculture options in

v

Calculate Best Deterministic Configurations
Using constraints and available site data
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Results

1. Full Configuration

Wind Turbines (IEC 1)

« 6 x15MW, fixed

Floating PV (up to 700 kWp)
« 2x50Ha

Aquaculture (brown algae)
* 4X 4 Ha

2. Phases

Year O:

 Set up substation & wiring for
full configuration

- Deploy 3 turbines, 3 algae farm
areas

Years 3-5:

« Deploy the rest

Year 30:

« Decommissioning

3. Monte-Carlo simulation

Turbine energy generation
(Ornstein-Uhlenbeck)

Solar PV energy generation
(Geometric Brownian Motion)

1.

Aquaculture data
(Geometric Brownian
Motion)

Generate scenarios
(Monte Carlo
Simulation)

—

Select combined
configuration
(OFAT, etc.)

—

Best single-phase design
(Heuristic Optimisation)

Best multi-phase design
(Heuristic Optimisation)

Future Work
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Compare metrics
(LCOE, NPV, kWh/m?2)

Refining the results and expanding to a larger scale
a) Identify and improve shortcomings in current modelling

b) Explore further techniques for optimising

decisions

2. Conduct a thorough sensitivity analysis to analyse to
iIdentify most impactful variables for further risk mitigating

strategies

Wind energy 42 MW |30 Mean
production Reversion
PV energy 8 MW 10 Normal
production Distribution
Aquaculture £16.5k/ |8 S-curve
pricing tonne

4. Results:

Wind only 154 -242 -
Wind and PV 146 -116 -
Wind and 196 22.4 27
Aquaculture

All, single phase | 112 312 16
All, multi-phase |108 340 19

Rounded to 2 significant figures.
*assumes a fixed electricity price for project
lifecycle

Conclusion

Fig I
Best flexible configuration, 3km?, 48m depth
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Flexibility in deployment phase and configuration shows

promising results.

» PV panels balance Summer months with lower wind

speeds

- Aquaculture provides better value sold fresh vs. biofuel

Planned deployment under uncertainty mitigates risks — wait
for more information before making decision
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