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Situation (NL) - Offshore Wind Energy
Energy Agreement - signed by Dutch Government (September 2013)

NL Targets Offshore Wind:
+ 2020: 2700 MW
+ 2023: 4400 MW

Current NL Offshore Wind situation 957 MW:
+ OWEZ 108 MW

+ Amalia 120 MW

+ Luchterduinen 129 MW

+ Gemini 600 MW (planned)

Innovation contract:

+ Cost of Energy reduced 40% in 2020 (ref 2010)
* Industrial Sector Turnover € 6 billion in 2020

+ 12,500 FTE jobs

FERANDEE
+ 5 wind farms will be commissioned

between 2015 and 2019 in 3 areas,
total 3.5 GW capacity

Conditional upon reaching 40% cost
reduction target

in (in MW) | tional in
2015 700 2019
2016 700 2020
2017 700 2021
2018 700 2022
2019 700 2023

Wind arm (700 Mw)

Existing wind farm /

anyd Under consiruction

Appointed area

Proposed area
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European Offshore Wind Projects
(1991-2014)
+ design.
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Innevatiecontracten Topsector Energie

TKI Offshore Wind

*Government policy to further strengthen high performing
industry sectors in the Netherland

*TKI Offshore Wind is focussed on offshore wind innovation, R&D
and strategic support

*Over 100 companies signed letter of commitment




Offshore Grid by TSO

Connecting OWFs

« Direct connection to TSO’s substation
« Standardisation - 600 MW

+ Redundancy

« Possibly 380 kV

Cost allocation

Terms & Conditions

Cost reduction

Livrwbannt Comt of Evmgy | €100 |
cHbERBREREY

Cost reduction options

* R&D/technical development (TR tot TRL7)
+ Sthemes

Component

* Value engineering
* Learning by doing
« scale effects

Windpark

« Integration within the chain
Sector + Competition

« Policy (support, permits,space, R&D)
* Industry policy

« Energysystem (incl. grid), transition

System

Essentials

« Clear targets for renewable energy deployment are essential.
Based on energy policy analysis, determine offshore wind target

« Determine priority locations based on grid connection costs,
proximity of harbours, offshore wind conditions, soil conditions,
water depth, maritime spatial planning aspects, etc.

» Create conditions to allow industry to move fast, incl. incentive
scheme (e.g. FIT), permit application incl EIA.

« Develop innovation policy to support deployment and export
opportunities in renewable energy.
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Project Technology supply Transport & Operation & End-of-life
development & development Installation Maintenance solutions
Z Integrated Project design )]

Test & Demonstration
«Offshore test and demonstration
sites under development
*Multiple locations

*Varying conditions

*Combined with roll out of regular
offshore wind farms

*Market consultation

Leeghwater

The ale opportunity o demonsirals

ns in o reclislic environment

Research & Innovation areas

*Offshore Foundation technology

*Wind turbines and wind farm
optimisation

Electrical network and grid
connection

*Transport, Installation and
Logistics

*Operations and Maintenance
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R84 : Energy Decisions, with focus on Renewables and Offshore Wind
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Integrated Wind Farm design

Wind farm Aerodynamics Electrical layout & grid connection

iy CS¥883.
| - BESES® -

Logistics & installation
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Offshore testing and installation techniques:
Leeghwater Test-site 2016/17
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urpose
Demonstrating Offshore WE Innovations
Contributing to Breakthrough CoE Target 10 EUR ct /
kWh

. Plan

Built by Contractors for target price 15 EUR ct / kWh I
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