(aal OCEAN
A 9 ENERGY
= SYSTEMS

T Ta e
Jvailiun

2 TP LLEAN

Use of internationally agreed
performance metrics in project
development as part of Horizon Europe
Ocean Energy funding applications

Pablo Ruiz-Minguela
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— ENVIRONMENTAL
— — ACCEPTABILITY
Concept development
o=
AFFORDABILITY . °
.ﬂ . EVALUATION
. AREAS
Scaled demonstration

AN INTERNATIONAL EVALUATION AND GUIDANCE

FRAMEWORK
FOR OCEAN ENERGY
TECHNOLOGY

Commercial-scale
array demonstration

+ Stage Activities & Evaluation Criteria
+ Alignment with complementary guidance, e.g. IEC standards




Stage Activities

Used to check prerequisites and demonstrate your compliance against them

Stages: Entry/Exit TRL

@ Stage O
& Stagel

§  Stage2

Stage 4

Stage 3

Description

Concept creation

Concept development

Design optimisation

Scaled demonstration

Commercial-scale single device demonstration

Stage 5

Commercial-scale array demonstration
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" Early (1-3)

Analytical
and numerical
models

" Mid (3-6)

Experimental
tests in controlled
environment

" Late (6-9)

Experimental tests
in representative
environment

Expected
Outcome

Activities: Detailed research scope

Stage &
Commercial-
scale single device
demonstration

« Further development and refinement of a detailed numerical model with integrated
subsystems to cover full operational envelope

« Open-water testing (uncontrolled environment) of a single device at commercial
scale in a commercially representative site, with fully functional commercial-standard
subsystems

« Open-water test campaign should be of sufficient duration, with no significant
periads of operational interruption, to thoroughly evaluate the device power capture
performance. For wave and tidal stream devices, this is expected to be at least 12
months in order to experience the full range of expected operating conditions, taking
account of seasonal variations and providing the opportunity to evaluate different
system and subsystemn settings

« Validation of the numerical model using all available appropriate data.

Stage 5
Commercial-scale
array demonstration

« Additional numerical modelling and analysis to assess array-related hydrodynamic
interaction between devices to reflect the installed array configuration and future array
deployments

« Selection of array layout based on hydrodynamic modelling and array interaction
analysis

« Open-water testing (uncontrolled environment) of an array of at least 2 commmercial-
scale devices', in a commercially representative site, with fully functional commercial-
standard subsystems

« Open-water test campaign should be of sufficient duration, with no significant periods
of operational interruption, to evaluate the array power capture performance to a high
degree of confidence. For wave and tidal stream devices. this is expected to be at least
2 years in order to experience the full range of operating conditions and build statistical
significance of performance characteristics

« Ongoing validation of a detailed numerical model with integrated subsystems. to cover
the full operational envelope

« Validation and ongoing optimisation of any algorithms to vary controllable parameters.
such as PTO settings (damping. force or speed restrictions) or device geometry.
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DTOceanPlus: An integrated open-source suite of modular design tools for ocean energy systems

* https://dtoceanplus.gitlab.io/documentation/
» https://gitlab.com/dtoceanplus/dtop_inst/-/blob/master/INSTALLATION.md

Stage Gate
Framework
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Orseant Study
Comparison

PROVIDING ADVANCED DESIGN TOOLS ' Applicant
FOR OCEAN ENFREY SYSTFMS INNOVATION, DEVELOPMENT AND DEPLOYMENT Generation Mode
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Innovation Site Characterisstion Machine Energy Capture Energy Transformation Energy Desvery Staion Keeping

LMO RAMS ESA CM Documentation
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https://dtoceanplus.gitlab.io/documentation/
https://gitlab.com/dtoceanplus/dtop_inst/-/blob/master/INSTALLATION.md
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Presents the set of activities that need to be completed at each Stage organized by:
Activity Category Evaluation Area
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Helps identify the technology readiness level of a device or technology
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Activity Checklist

Main outputs include:

A summary of the status of the technology Completed and outstanding activities
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| Optimisation of ept
N tics
Numerical modellin

Name of Study: Webinor exomple
Description: Exomple for [ve demo

Framework: Defoult (no metric threshalds

to and includin ‘smgel‘w,r‘[&‘, completed, This means thot the technology is eligible to be ossessed ogoinst Stage Bate 1- 2. A breakdown of the percentage of activities completed in eoch
ditional information for each Stage can be occessed cking on the relevant butto
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Evaluation Areas

Outstanding Activities
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A standardised report summarising
all input and output data
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Percentage of activities completed in each stage

Activity Categories

Environmental and social impacts
Greenhouse gas emissions
Economic assessment
Testing (open-water)

Testing (tank/open-water)
Testing (rig/tank)

Testing (rig)

Oo&M

Installation planning

FMEA

Environment characterisation
Structural analysis
Measurement and monitoring

Numerical modelling
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Evaluation Areas

Controllability
Power Conversion
Power Capture
Manufacturability
Affordability
Survivability
Reliability
Maintainability
Availability
Installability

Acceptability

0 25 50 75 100

Percentage activities complete (%)
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