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Onshore wind

Ørsted develops energy systems that are green, independent and 
economically viable

ÅRevenue (2017): DKK 59.5bn

ÅEBITDA (2017): DKK 22.5bn

Å5,638 employees

ÅActive in Scandinavia, United Kingdom, Germany, The Netherlands, USA and Taiwan

Offshore wind Bioenergy

ţ Global leader in offshore wind 
with 5.1 GW installed

ţ Develop, construct, own and 
operate offshore wind farms

ţ Significant and attractive build -
out plan of 3.8 GW towards 
2022

ţ Ambition of 11 -12 GW installed 
offshore wind capacity by 2025

ţ #1 in Danish heat and power 
generation with 25% of market

ţ Converting heat and power 
plants from coal and gas to 
biomass

ţ Innovative waste -to -energy 
technology (REnescience)

ţ Energy storage solutions

Major Shareholders (voting share %)
ÅDanish State 50%

ÅSeas NVE 10%

ÅCapital Group 10%

ţ Develop green, innovative and 
cost efficient solutions for our 
B2B customers

ţ Provide competitive route -to -
ê´ÿãÉĉ Òñÿ ñĘë ´ëÅ ÀĎăĉñêÉÿăŮ 
generation portfolio

ţ Optimize activities within natural 
gas 

ţ Market trading operations to 
optimize hedging contracts 

ţ US onshore wind portfolio with 
513 MW

ţ Develop, construct, own and 
operate onshore wind farms

ţ 300MW under construction and a 
pipeline of more than 1.5GW

ţ Highly experienced and 
successful team 

Customer Solutions 

Ørsted Offshore Wind, November 2018
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Love your Home

https://us.orsted.com/-/media/WWW/Videos/Corp/Corporate_brand_videos/Brand Film 2017_English_LowRes_Longform
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Unparalleled experience and track recordGlobal footprint

Walney Extension
West of Duddon Sands

Westermost Rough

Isle of Man

Walney 1 & 2

Barrow

Burbo Bank Ext.

Burbo Bank

Gunfleet Sands 3

Gunfleet Sands 1 & 2

Lincs

London Array

Race Bank

Horns Rev 1 & 2

Hornsea 1

Anholt

Middelgrunden

Vindeby

Nysted

Borkum Riffgrund West 1&2

Borkum Riffgrund 2

Borkum Riffgrund 1

Gode Wind 1

Gode Wind 4

Gode Wind 2

Bay State Wind

24 offshore wind farms       
in operation

6 offshore wind farms 

under construction

20 
Partnerships

25+ years of experience                   

and track record in the                                 

offshore wind power sector

1991 2018

3.8 GW
under 

construction

~ 2,300 
Dedicated 

employees

5.1 GW 
Constructed 

capacity

14 million 

people 

with clean 

electricity

~ 1,100 

turbines

World's 

leading 

operator

Coastal Virginia

Avedøre

Taipei office

Under construction

In operation

Under development

Decommissioned after 25 years

Asia Pacific

Formosa 1.1
Formosa 1.2

Boston office

North America Europe

Greater Changhua projects

OWP West

Ocean Wind

Hornsea 2 
Hornsea 3 & 4 

Borssele 1&2

Ørsted Offshore Wind Power overview

Constitution Wind

Ørsted Offshore Wind, November 2018

Gode Wind 3



Deepwater portfolio at a glance

Ørsted acquired Deepwater Wind and creates leading US offshore 
wind platform
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Note 1: Transaction is subject to clearance by the US competition authorities and expected to close by end of 2018

Attractive, geographically diverse, and timing compatibility portfolio of offshore 
wind assets along US East Coast which offers significant synergy potential

ÁBlock Island (30MW): operational since December 2016. 20 -year PPA, starting 
price USD 236/MWh and 3.5% price escalator

ÁSouth Fork (90MW): COD expected in 2022. 20 -year PPA with LIPA 

ÁSkipjack (120MW): COD expected in 2022. 20 -year OREC contract, starting 
price USD 171/MWh and 1% price escalator

ÁRevolution Wind (600MW): COD expected in 2023. Long -term PPAs currently 
under negotiation in Rhode Island (400MW) and Connecticut (200MW)

ÁApprox. 2.5GW of development capacity : 

Ź1.3GW in Massachusetts adjacent to Revolution Wind and Bay State Wind

Ź1.2GW in Garden State Offshore Energy, a 50/50 joint venture with PSEG off the 
coast of Delaware and New Jersey

V tĘñ Àñêü´ëÙÉăŮ ñÒÒă×ñÿÉ ĘÙëÅ ´ăăÉĉă ´ëÅ ñÿÓ´ëÙă´ĉÙñëă ĘÙåå ¿É êÉÿÓÉÅ Ùëĉñ ĉ×É åÉ´ÅÙëÓ yo ñÒÒă×ñÿÉ ĘÙëÅ üå´ĉÒñÿê ūeÿăĉÉÅ yo ]ÒfshñÿÉ ¤ÙëÅŬ

V VÉÿÓÉÿ ĘÙåå Àñê¿ÙëÉ 2ÉÉüĘ´ĉÉÿ ¤ÙëÅŮă ÉĝüÉÿĉÙăÉ Ùë ñÿÙÓÙë´ĉÙëÓŎ ÅÉėÉåñüÙëÓ ´ëÅ üÉÿêÙĉĉÙëÓ Ùë ĉ×É yo ĘÙĉ× eÿăĉÉÅŮăleading global engineering, 
construction and O&M capabilities 

V Healthy value creation spread on top of our cost of capital ţsignificant additional strategic upside

V Acquiring 100% at a purchase price of USD 510 million

V Current portfolio of 30MW in operation, 810MW capacity with PPAs secured or under negotiation and approx. 2.5GW of development capacity

Attractive portfolio with significant synergy potential 1

Portfolio compatibility Ørsted & Deepwater Wind

Ørsted Offshore Wind, November 2018
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QÙëÀñåë -åÉ´ë 6ëÉÿÓĞŭă ÓÉñÓÿ´ü×ÙÀ´å ÒññĉüÿÙëĉAcquisition highlights

In November 2018, Ørsted entered into an agreement to acquire 
Lincoln Clean Energy to enter the U.S. onshore wind market 1

Ørsted Offshore Wind, November 2018

Á

Á

Á

Á

Á

Á

Á

Note 1: The transaction is subject to approval by the US competition authorities and is expected to close prior to the end of 2018
Note 2: End of 2018 value

Corporate HQ
Operational and construction
Near -term development

Chicago, IL

Dermott

Wind

253MW

Willow Springs

Wind

250MW

Plum Creek Wind

230MW

Sage Draw 
Wind

300MW

Oak Solar

10MW

Lockett

184MW

Tahoka

Wind 

300MW



6

Horns Rev 1

First large scale offshore wind 
farm in the world

Turbine capacity

Nr. of turbines

Rotor diameter

Distance to shore

2 MW

80

80 m

18 km

Hornsea 1

The ĘñÿåÅŭă å´ÿÓÉăĉ ñÒÒă×ñÿÉ ĘÙëÅ 
farm once constructed

Turbine capacity

Nr. of turbines

Rotor diameter

Distance to shore

7 MW

174

154 m

120 km

Walney Extension

The largest operational offshore 
wind farm in the world

Turbine capacity

Nr. of turbines

Rotor diameter

Distance to shore

7-8.25 MW

87

154 -164 m

19 km

Vindeby

First offshore wind farm
in the world

Turbine capacity

Nr. of turbines

Rotor diameter

Distance to shore

0.45 MW

11

35 m

1.8 km

1,004 MW
476 MW

5 MW

659 MW160 MW5 MW

1,371 M W
2,098 M W

2,487 MW
3,009 MW

50 MW

2014201020052000 20162012 2013 202220202019201820171990

1,218 MW

Selected projects

Unrivalled track -record in offshore wind
Ørsted cumulative constructed offshore wind power capacity (MW)

3,849 MW

5,107 MW

Pre-2009: Project by project Post-2009: Industrialised approach to planning and execution of offshore wind projects

7,527 MW 1

8,913 MW

5,557 MW

Ørsted pioneered the offshore wind industry

Note 1: Ørsted will, in accordance with the Dutch tender regulation, build Borssele 1 and 2 within four years from August 2016 with a flexibility of 1 year

Ørsted Wind Power, Novermber 2018



Ørsted Environment, 
Consents and 
Property
Team
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Supporting Projects Cradle to Grave



Life Cycle of an Offshore Wind Farm



Offshore Wind Timescales
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ŌWind TurbinesŌOffshore CablesŌFoundationsŌOffshore SubstationŌOnshore SubstationŌOnshore CablesŌEnvironmental 
Impact Assessment 
and Main Consent 
Application

2- 4 
years

12 ţ24 months
Construction

25 years 
plus
O&M



Development



Potential 
Environmental Impacts 

to be considered ţ
environment:

Designations

Conservation value

Marine mammals

Air Emissions

Benthos

Fish & Shellfish

Bathymetry 

Archaeology

Coastal processes

Bats & Birds

Potential 
Environmental Impacts 

to be considered ţ
social:

Local Impact Assessment

Commercial & Sport Fisheries

Shipping and navigation 

Archaeology

Leisure and Tourism

Visual impacts

Supply chain

Potential 
Environmental Impacts 

to be considered ţ
other infrastructure:

OWFs

Aggregates

Cables and Pipelines

Ports and Navigational Dredging

Disposal Sites

General Obstructions

Carbon Capture and Storage

Aquaculture
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Offshore Works: Planning



ÁPreliminary surveys, identification of
-Major obstacles
-Landowners
-Protected areas
-Need for horizontal directional drilling

ÁGeotechnical surveys of soil conditions

ÁDrawing of cable route, based on
-Geotechnics
-Access to cable site
-Construction logistics
-Minimal disruption to public life, transport etc.
-Minimal environmental impact

ÁAcquisition of permits
-Permanent permits for cable and substation sites
-Temporary permits for construction areas

ÅUK Evolution 
- previous cable routes onshore 5 -10km now 
looking at 50km.

13

Onshore Works: Planning

BUILDING AN OFFSHORE WIND FARM



Submission

Hornsea Project One ţ176 Documents
Hornsea Project Two ţ181 Documents
Dogger Bank Creyke Beck ţ182 Documents
East Anglia Three ţ295 Documents
Hornsea Project Three ţ183 Documents

14

All 1GW plus 
Projects



Construction
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Construction Planning

ū Geotechnical and Geophysical Surveys

ū Rehearsal of Concept Drill

ū Multimillion Euro contracts

ū Strict deadlines

Flexibility

No 
Unplanned 

Delays

Consideration 
of Linked 
Activities



ÁPre-manufactured electrical equipment is 
transported to substation site

ÁConstruction of buildings

ÁTesting of HV equipment commences, incl. 
safety tests

ÁApart from substation sites, the land is 
reinstated and returned to previous users

17

Onshore Substation Installation



Onshore/Intertidal Cable Installation in Europe

ū Work area is fenced and wildlife is moved off site

ū Top soil is removed and surface is prepared for 
temporary structure

ū Cable laying begins, combination of different 
methods to minimise disruption

ū Open trenches

ū Horizontal directional drilling ( eg under 
roads/railways)

ū Installation of ducts (tubes to contain future 
cables)

ū Cables are subsequently pulled through, 
typically 1km at a time.

18



Offshore Substation Installation

ū Often first component installed on site

ū Jacket floated to site on barge

ū Jacket lifted off barge and lowered to seabed

ū Piles placed onto sea bed and then piles are driven into 
seabed

ū Pile/jacket connections are grouted

ū Using a single lift, topside is lifted off barge and lowered 
into position on top of jacket interface

19

Saipem Ltd

Saipem Ltd



Monopile and Transition Piece Installation
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Impacts and Mitigation ŢHornsea Project One

21



Offshore Array Cables
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Transfers electricity from turbines to offshore substation

First pull -in:
ū Cable is connected to pre -installed messenger wire at the OSS/turbine 
ÒñĎëÅ´ĉÙñëŮă À´¿åÉ ÉëĉÿĞ ×ñåÉ

ū Pulled in from top of transition piece.

Surface laying:
ū Cable is rolled out and laid on surface/in trench.
ū If laid on surface, will be buried

Second pull -in:
ū Cable is cut on ship and attached to foundation messenger wire
ū To ensure cable is not bent beyond tolerance, a special quadrant 

(semicircle -shaped cable holder) is lowered below sea level during pull -in 
from foundation.

Quadrant going over board Diagram of second pull -in (Source: Siem
Offshore Contractors)

Offshore Export Cable

Transferring high -voltage electricity from the OSS to the transition joint bay 
(TJB)

Offshore Substation pull -in:
ū Use of quadrant and messenger wire as w/ array cables

Depending on cable length, cables may have to be jointed at sea

Crossings of pipelines and other subsea cables are often necessary
ū Protection layer of rocks is laid on top of existing cable, and on top of 

export cable once laid

Variety of Burial Methods:

Pre-trenching: separate operation to cut/dig trench
ū Backfilled after operation or naturally backfilled by ocean currents

Simultaneous burial
ū Use of special plough to cut groove and lay cable underground
ū Cable is brought into groove from plough head

Post -lay burial
ū Trencher (jetting or cutting) fluidize the soil on one or both sides of 

cable and cable sinks into the seabed
ū Progress rate depending on soil type and strength
ū Cable Protection



Wind Turbine Installation

ū Once foundation and transition piece 
has been installed, wind turbine 
components are loaded onto vessel.

ū A modern installation vessel can 
carry up to 8 turbines at a time.

ū £ÉăăÉå ŭâ´Àãă ĎüŮ ´ëÅ ĉ×Éë ĎăÙëÓ ĉ×É 
Ùëăĉ´åå´ĉÙñë ėÉăăÉåŮă Àÿ´ëÉŎ ĉ×É ĉĎÿ¿ÙëÉ Ùă 
installed piece -wise:

ū Turbine tower 

ū Nacelle (houses electrical 
components and generator)

ū Blades

ū Installation follows the sequence of 
cable and foundation installation to 
get the turbines energised and 
generating electricity as soon as 
possible.

23



Burbo Bank Extension Installation

24



Operations and 
Maintenance



Current UK O&M Portfolio
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West of Duddon Sands

Walney 1&2

Barrow

Burbo Bank

Burbo Extension

Walney Extension

Westermost Rough

Gunfleet Sands 1/2/3

Race Bank 

Lincs

-ñêÙëÓ ăññëŏœ DñÿëăÉ´ hÿñâÉÀĉ ]ëÉ

251 WTGs

1.2 GW

384 WTGs

1.85 GW



Inspection Activities

ū Foundations, eg

ū Structure integrity

ū Weld anomalies

ū Steel corrosion

ū Paint damage

ū Occasional subsea inspection and inspection in confined space of 
foundation 

ū Blades

ū Use of high -quality camera equipment from turbine platform

ū Use of drones

ū Export and Array Cables

ū Remote temperature monitoring along complete cable

ū Subsea inspections

27

Building an offshore wind farm



Bird Guano

ūControlling the levels of guano was critical from a health and safety 
perspective to allow the site technicians to safely access turbines and 
carry out inspections and repairs.

ū Solution:

ūDeep clean (rather than ad hoc), then deployment of full mitigations ţ
bird perches and snow fencing.

28



Potential 
Challenges for US?

Å Further Offshore & Lowering the Cost of Energy 

Å Supply Chain Bottlenecks

Å Grid connection constraints

Å Limited choice of contractors/suppliers

Å Health and Safety

Å O&M Strategies

Å Still a ñyoungò industry

ÅShifting Regulatory Landscape
ÅResourcing/Experience
ÅConsistency
ÅPotential lack of awareness of ñsolved issuesò ï

eg EMF
ÅLowering the Cost of Energy



Oceanographers
Statisticians
Metocean specialists
Ecologists
Economists
Traffic & Transport

Planning / Legal Support
International Law

PR / Communications
Environmental Impact Assessors

Marine Geologists
Marine Biologists

Ornithology & Marine Mammals Surveyors
Archaeologists

Acoustic Experts
Navigation Experts ţMaster Mariners

Aviation Experts / Pilots
Computer Graphics / Modellers

Health & Safety
IT / Data Management / GIS Operatives

Logistics Operations

Opportunities - Environmental Skills required for 
Offshore Wind 


