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NOVEL METHODOLOGY FOR THE HOLISTIC 

ASSESSMENT OF WAVE ENERGY DESIGN OPTIONS

ABSTRACT

Despite significant efforts in last decades Wave Energy technologies have not reached commercial maturity yet [1]. Wave Energy is not competitive with

other renewable energy sources due to its poor performance, reliability levels and high costs. Conventional methodologies focused on Technology

Readiness Levels (TRL) have proved insufficient to guarantee Wave Energy technologies meet their technical and economic goals.

Systems Engineering methods [2] have been successfully applied in other industrial sectors (e.g. automotive and aerospace) to develop innovative

products meeting very diverse and demanding customer requirements. Likewise, multicriteria analysis [3] has been applied to inform the decision-making

process in early design phases of complex engineering problems, particularly when alternative solutions can be heterogeneous.

This poster presents a novel methodology for the holistic assessment of wave energy design options based on sound systems engineering and

multicriteria analysis principles.

This approach is particularly useful during the first stages of technology development where up to 75% of the final product cost can be committed [4].

DESIGN METHODOLOGY

REQUIREMENTS FULLY TRACED THROUGH THREE DOMAINS OF THE

DESIGN WORLD

• Stakeholder Domain, defined by the Stakeholder Attributes (SA) the customer and

associated stakeholders would like to see in their system.

• Functional Domain, where requirements are transformed in a comprehensive Functional

Specification (FS).

• Physical Domain, in which the Engineering Parameters (EP) emerge. They describe the

physical embodiment to achieve the above functions.

MAPPING PROCESS VIA WEIGHTING AND RELATIONSHIP MATRICES

Combination of well-established Systems Engineering tools: Quality Function Deployment

(QFD), Analytical Hierarchical Process (AHP), Design Structure Matrix (DSM)

SA FS EP

synthesis synthesis

analysisanalysis

Stakeholder Domain Functional Domain Physical Domain
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FUTURE WORK

• Validate the stakeholder, functional and physical domain analyses.

• Develop Utility Functions to model fundamental relationships between EPs and Value.

• Identify wave energy design alternatives with greatest potential.
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A2.1 Economic growth & job creation 4,9% 6 13 18 15 10 9 9 11 11 4 12 13 26 12 19 6 2 1

A2.2 Climate change mitigation 5,4% 0 0 9 9 9 9 9 16 16 6 9 9 27 9 18 0 1 2

A3.1 Capital costs 8,1% 12 17 28 23 14 13 13 15 12 3 18 21 32 18 25 12 4 5

A3.2 Operational costs 7,3% 2 11 14 9 10 11 9 7 10 11 2 3 10 2 5 12 12 11

A3.3 End-of-life costs 4,4% 10 21 10 9 8 5 5 3 14 4 10 11 28 10 19 8 1 0

A3.4 Financial costs 6,0% 12 21 20 17 20 19 17 23 18 11 10 11 18 10 15 16 6 7

A4.1 Survivability 11,2% 16 39 36 29 30 17 17 19 11 23 10 13 12 10 11 28 12 17

A4.2 Commercial risks 7,3% 6 15 14 13 18 11 9 17 9 9 6 7 10 6 7 14 16 9

A4.3 Acceptability 9,1% 18 37 28 27 22 19 15 11 9 19 16 17 24 16 19 22 4 13

Totals 100,0% 8,24 17,58 20,48 17,59 17,35 13,72 13,35 15,62 12,13 11,47 10,25 12,02 19,50 10,25 14,43 14,12 7,58 8,81

3,4% 7,2% 8,4% 7,2% 7,1% 5,6% 5,5% 6,4% 5,0% 4,7% 4,2% 4,9% 8,0% 4,2% 5,9% 5,8% 3,1% 3,6%

Reaction System Hydro- Power Take-Off Power Cabling Control

18,9% 14,3% 27,1% 27,2% 12,5%

Stakeholders

Attributes

P
ri

o
ri

ti
s
a
ti

o
n

 R
a
ti

n
gMAPPING OF 

STAKEHOLDER 

ATTRIBUTES TO 

COMPONENTS

FUNCTIONAL ANALYSIS

HIERARCHY OF WAVE ENERGY SYSTEMS


	Esteban et al., Design and operation..., BMEW 2019
	download
	MEW_POSTER_FLUID MECHANICS GROUP
	Número de diapositiva 1


	Poster_PRM_Novel methodology for WEC assessment_MEW_Bilbao_2019-01-13

