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Offshore wind - Commercial

. 4
—_-- Wave energy - Pre-commercial
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.2z Tidal stream - Pre-commercial

'~ OTEC - Research

I' & Salinity gradient - Research
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Offshore wind Wave energy  Tidal stream OTEC Salinity gradient
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Without ring-fenced
investment other marine
energy sources cannot
compete with offshore wind

Offshore wind Wave energy  Tidal stream OTEC Salinity gradient
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Future cost of energy?
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* Wave energy / tidal stream is currently four to

1,20 twelve times as expensive as offshore wind
* Apply a learning rate of 82%
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Offshore wind: technological lock-in

HAWT Components

1 Blade Pitch System
2 Yaw System

3 Gearbox

4 Generator
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Offshore wind: technological lock-in ARPP)
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POTENTIAL IMPACT
Offshore wind is more
expensive in the long-term
because horizontal-axis
turbines are the cheapest
solution in the short-term
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Dorersigeisaeorioakainearly stages AR
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Challenges in wave energy ARR)
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Problems with heuristics

Difficult Simpler
to calculate heuristics

Concept Known WEC
Hydrodynamics Hydrodynamics

Concept b
Cost of Energy
\ Concept

Tachno- Parametric

. measures
economics

ARR))

APPLIED RENEWABLES RESEARCH

Ref:
Daniel Kahneman (2011)
Thinking: fast and slow
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Concept Known WEC
Hydrodynamics Hydrodynamics

Concept
Cost of Energy
Concept
Techno- e
ecanomics

Parametric
measures

Reality can be so complex that equally valid observations
from differing perspectives can appear to be contradictory,. =~

(?-y ENERMAC @E interreg M

Cooperacion Territorial



rgy
sea rcl?for IQ

optlmal solution

miterreg

Fondo Europee de Devarrolis Reglomal

(?-y ENERMAC



Concept Known WEC
§ Hydrodynamics H,fdrod,fnamlcs

Concept
Cost of Energy

‘-Cmcept’d Parametric h ExpenSive )

Techno-
. measures
economics

500 kW

Cheap ?

500 kW

(3 v O B nenesm

. Cooperacion Territorial



Concept Known WEC
— i Hydrodynamics Hydrodynamics
Concept

Cost of Energy e =
Concept
Parametric
Techno- l
. measures
economics

' Optimdm width
- o edon

c 8 capture factor
S o

= o

g 3

- 2

n ©

o O

o

Width of flap-type WEC

(?/ ENERMAC @E interreg M

- A A Fondo Europec de Detairolla Reglonal
Cooperacion Territorial




under%na’t

of a concept

miterreg

Fondo Europee de Devarrolis Reglomal

(?-y ENERMAC



High

Technelogy Performance Level (TPL)
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o "S0 €10m" "Say £100+m”
“Say 0.1 £/ Wh"

"Say 10 €/kWh"
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Start small with high value ARR))
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Government
support still likely
to be essential

Utility-scale

~ Grow
Learn
o
Off-grid  Small Fish farms
Remote sensing
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