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Overview

4 Key Topics....
O GDG — Our experience of offshore wind

O Supply Chain Opportunities
O Ports & Harbours
O Next Steps —Where do we go from here ?




GGGGGGGGGGGGG

GDG Introduction
About us ....

O Gavin & Doherty Geosolutions (GDG) is a specialist geotechnical
engineering and marine/offshore consultancy

Offices in Dublin, Belfast, London and Edinburgh
GDG was formed in 2011 in a challenging market
Grown throughout the last five years

Team of 40+ highly talented engineers

Majority of our staff are PhD qualified

O O O O O O

We provide innovative geotechnical design and marine solutions across
a broad range of engineering problems
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GDG — Offshore Wind

What have we seen over the last 5 years ?
* Massive Technology Advancement (Turbine Size, Etc)

 Mature European Supply Chain Development

* Engineering Optimisation

* |ndustrialisation / Standardisation

e Risk Profile Improving due to increased understanding
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GDG — Offshore Wind

What have we seen over the last 5 years ?
* Massive Technology Advancement (Turbine Size, Etc)

 Mature European Supply Chain Development

* Engineering Optimisation

* |ndustrialisation / Standardisation

e Risk Profile Improving due to increased understanding
= Plummeting Costs of Energy




Offshore Wind

Economics Sap—
) Cut-throat competition is
» Pre 2015, average price >€100 / MWh slashing offshore wind costs to
] unthinkable levels
» July 2016 - Borssele 1&2 wind won at AMBROSE EVANS-PRITCHARD
€72 per MWh (Dong Ener
P ( & 8Y) ESoo0oo

» Oct 2016 - Kriegers Flak won at €60
per MWh (Vattenfall)
» Dec 2016 — Borssele 3&4 won at

€54.5 / MWh (Van Oord / Shell) RN T
> March 2017 - ’ j [
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Economics
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Pre 2015, average price >€100 / MWh

Offshore Wind
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offshore\WWIND.biz

HOME NEWS BY TOPIC REGIONAL NEWS IN DEPTH CONFERENCE

ABOUT CONTACT REPORT YOUR NEWS ADVERTISING

July 2016 - Borssele 1&2 wind won at

€72 per MWh (Dong Energy)

Oct 2016 - Kriegers Flak won at €60
per MWh (Vattenfall)

Dec 2016 — Borssele 3&4 won at
€54.5 / MWh

March 2017 — First Subsidy-free
offshore wind bid — Dong Energy

Germany Accepts First Subsidy-Free Offshore
Wind Auction Bid

Germany‘s Bundesnetzagentur has
selected three offshore wind projects by
DONG Energy and one project by EnBW in
the first auction for grid connections and
> funding for existing offshore wind farm
projects, with at least one of the
developers offering the lowest price bid
of 0.00 Euro cents per kilowatt-hour.

The agency selected four offshore wind projects
with a combined capacity of 1,430MW, including
EnBW's 900MW He Dreiht, and DONG's Borkum
Riffgrund Il West, Gode Wind 3, and OWP West offshore wind farm.

The average award price was 0.44 Euro cents per kWh, and the highest price accepted was 6.00 Euro
cents per kWh. All four projects are in the North Sea.

“The average weighted award price of 0.44 cents per kilowatt hour is far below expectations. This
shows the auction has unlocked medium and long-term cost reduction potential, which will lead to a
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L10LE Offshore Wind: The big picture
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GDG Offshore Wind: Supply Chain
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Engineering Firms
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Offshore Wind: Supply Chain

Engineering Firms INDIRECT supply chain Logistics, Handling, Crc

Onshore contractors
(cable/substatlon/etc ) \
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CONSTRUCTION-ASSEMBLY & INSTALLATION

Survey companies Maintenance vessels
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Environmental Consultancy  Vessel suppliers (Transfer, Maintenance Engineers
Project Management installation support, ......)

Equipment suppliers
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Ports & Harbours

* O&M Opportuniti
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Report “Gap Analysis for the
use of Irish Port & Harbour
Infrastructure for Renewable
Energy”

Project Recently Completed

Funded by: SEAI - Prototype
Development Fund

Port/Harbour @

iShippingCompany R A
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Foyle Port

i Mullock Shipbrokers

Pacific Blue

Fastnet Shipping _ﬁ}

Port of Cork

nport GFOUDQ_ Cork Dockyard

Port of Larne

Belfast Harbour (D1)
Harland and Wolff

q Arklow Shipping i

Rosslare-Europort

Port of Waterford
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Ports & Harbours

Engage with Supply Chain & Identify Infrastructure
Readiness Levels...

O Looking at commercial/industrial scale deployment

O Analyse ports and harbours

O Engage with supply chain

O ldentify areas in need of investment in order to deliver
commercial scale marine renewables (particularly offshore
wind)

O ldentified gaps with respect to port infrastructure
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Next Steps....

Clear policy support and route to market needed for marine renewables
(particularly offshore wind) to provide visibility on project timelines;

Better certainty in the industry will allow strategic investment in
infrastructure -Build it and they will come!

Supply chain positives: O&M ports, port logistics, secondary structures
possible, O&M vessels ... significant transferable skills from other
sectors

To support Irish Supply Chain (& drive local content), we could make a
SUPPLY CHAIN MANAGEMENT PLAN part of the statutory process ?
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Image of an offshore monopile being
installed to support a wind turbine:
courtesy of DEME




