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ABOUT ZITON

ZITON

Al A GLANC

ZITON is the market-leading service provider within offshore wind
operations & maintenance. ZITON has carried out more than 800
service interventions at 4/ wind farms across / countries.

ZITON's business arises from owning and operating jack-up
vessels designed to carry out O&M services on turbines at
offshore wind farms. In recent years, the business model has
evolved to include full-service and turnkey solutions.

ZITON provides full-service solutions with maritime project
planning & execution, lift planning & execution, specialised tools
& lifting equipment and technicians in addition to jack-ups with
experienced crews. Full-service solutions are provided for major
component replacements, including gearboxes, blades, genera-
tors, transformers, main bearings, main shafts, etc.

ZITON also offers turnkey solutions for blade campaigns. In
addition to full-service solutions, this also includes blade repair
and upgrades as well as facilities that meet the requirements for
temperature, humidity, etc.

ZITON also offers turnkey solutions for decommissioning. In
addition to a full-service solution, this also includes cutting, recy-
cling of waste materials, seabed inspection, etc.

Our customers are leading wind turbine manufacturers and
wind farm owners.

FOUR MAIN PHASES OF AN OFFSHORE WIND FARM
Orange shading indicates services provided by ZITON.

SURVEY AND DEVELOPMENT CONSTRUCTION

(around 2 years)

(typically 2-5 years)

Environmental = Geophysical LG AL Sl
i —— . foundation and cable
Y Y installation installation
Geotechnical Installation of Turbine Installation
survey met mast installation support
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ZITON owns and operates three jack-ups:

o J/UWIND SERVER is the first jack-up vessel purpose built to
provide offshore wind operations & maintenance services

* JJUWIND PIONEER is a converted jack-up vessel adapted to
the offshore wind industry

¢ J/UWIND has the longest proven track-record in the industry
in terms of major component replacements

ZITON has about 75 employees offshore, and about 30 onshore
at the head office in Horsens, Denmark and subsidiaries in Ger-
many, UK and China.

Oo&M
(20-25 years)

DECOMMISSIONING
(1-2 years)

Major Turbm.e Met mast
Remote foundation
O component decom-
monitoring decom- L
replacement .. missioning
missioning
O&M Blade Turbine Substation
N . decom- decom-
routines repair . ..
missioning missioning



ZITON provides jack-up services for
replacement of the major components
shown in the illustration.

GENERATOR

GEARBOX

MAIN BEARING

FULL ROTOR

TRANSFORMER
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ABOUT ZITON

HIGHLIGHTS
OF THE YEAR

ZITON CEQO Thorsten Jalk comments on the performance of 2018 and the

outlook for the coming year.

Q: How is the market for offshore wind
operations & maintenance services devel-
oping?

During the last couple of years, we've
heard a lot of talk and rumours in the
industry about wear and tear on blades,

especially about erosion issues on the lead-
ing edge of the blades. It is obvious that the
offshore environment of rain, hail and salt
water is very tough on the blades as they
reach tip speeds in excess of 300 km/h.

2018 was a breakthrough year for us
with Siemens Gamesa Renewable Energy
deciding to upgrade 88 blades at the
Anholt wind farm. A total of 141 blades
were replaced in 2018, compared to 158
replacements of other major components.
In other words, blades nearly doubled our
addressable market.

THREE PERIODS WITH DIFFERENT STRATEGIC FOCUS

BUILD THE
FOUNDATION

COMPANY SIZE

2012

OFFER FULL-SERVICE
SOLUTIONS

2016

It seems likely that blade repair will
continue to be a large market for many
years to come. We continue to allocate
many resources to developing solutions
that fit the requirements of our customers.

We have been selected as preferred
supplier for a blade campaign at West of
Duddon Sands to repair 108 turbines for
an expected duration of 12 months. We
will provide a full turnkey solution includ-
ing jack-up, lifting equipment, lift planning,
technicians and onshore blade repair
facilities.

SCALE THE

BUSINESS
o N
g g
N N

SERVICE OFFERING

VESSEL FLEET  Three vessels
GEOGRAPHY  Europe
DIGITALISATION
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A jack-up with a crane

Connectivity with customers

Develop value-added services

Three vessels

Europe

driven decision making

Automation of processes and data-

Turnkey solutions, including for
blade repair and decommissioning

Acquire fourth vessel for
6+ MW turbines

Geographical expansion

Further leverage machine learning



ABOUT ZITON

Thorsten Jalk, CEO, ZITON.

Q: What steps have you taken to imple-
ment your strategy?

The West of Duddon Sands blade cam-
paign is the culmination of ZITON's stra-
tegic direction launched two years ago to
provide value-added services and estab-
lish ZITON Contractors. It shows that
customers appreciate that we take more
responsibility in the value chain. With
turnkey solutions we also take on more
risk. However, we are clearly the market
leader, backed by experience from more
than 800 interventions. Consequently,
we believe we are best positioned in the
value chain to manage risks of a turnkey
solution.

Akey element of our strategy remains
to continue to grow together with our
customers as turbines become larger. As
turbines become larger and larger, we
will need larger vessels to service them.

One of the discussions we had during our
strategy process was how large a vessel
we would need and by when. You don't
want to be too early, nor too late when
defining the vessel size to match the mar-
ket requirements.

We are in the process of expanding
geographically and are opening offices in
Beijing (China), Hamburg (Germany) and
London (UK).

Furthermore, we will continue to
transform our business through digitalisa-
tion. We elaborate on our digital transfor-
mation elsewhere in this report.

Q: How do you see the outlook for 20197

From my perspective the marketisin
avery interesting phase, right now. The
wear and tear on blades, and the increas-
ing urgency to repair or exchange the

blades has almost doubled the market size

of major component replacements. We
see avery strong market for the coming
years, and we are keen to take our share.

We're beginning 2019 with satisfac-
tory contract coverage. If the blade
campaign at West of Duddon Sands is
signed and initiated shortly after expiry
of the J/U WIND SERVER time charter, it
will ensure good utilisation of J/U WIND
SERVER in 2019 and into 2020. We have
framework agreements securing satis-
factory utilisation of J/JUWIND and J/U
WIND PIONEER during the year.

ZITON - Annual Report 2018
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J/UWIND
SERVER

TECHNICAL
SPECIFICATIONS

GENERAL INFORMATION

Length, overall: 79.5 m

Width, overall: 32.3 m

Hull depth: 7.4 m

Pre-loading capacity, active: 3,000 t/leg
Elevating speed: 1.0 m/minute

Transit speed: approx. 9 knots
Accommodation: 24 single cabins for
charterer and 15 single cabins for crew

CARGO CAPACITY
Payload: 1,760 t
Main deck area: Approx. 1,200 m?

MAIN CRANE AND LIFTING CAPACITY
Main crane: Liebherr BOS 14000

Main crane boom length: 87 m

Main crane max. lifting capacity: 400 t

at 20 mradius at 96 m height above deck

OPERATING CONDITIONS

Service: Unrestricted (as per DNV rules)
Endurance: 30 days

Jacking operations - wave height: Up to 2.6 m
Jacking operations - wind: Up to 15 m/s
Jacking operations - tidal current: Up to 3 kn.
Jacking operations - max. depth: Upto 45 m

08 ZITON - Annual Report 2018



CARGO CAPACITY
Payload: 650t
Main deck area: Approx. 530 m?

MAIN CRANE AND LIFTING CAPACITY
Main crane: Liebherr BOS 7500

Main crane boom length: 78 m

Main crane max. lifting capacity: 150t

at 19 mradius at 78 m height above deck

OPERATING CONDITIONS

Service: Unrestricted (as per DNV rules)
Endurance: 30 days

Jacking operations - wave height: Upto 1.35m
Jacking operations - wind: Up to 15 m/s

Jacking operations - tidal current: Up to 2.5 kn.

Jacking operations - max. depth: Up to 34 m

J/UWIND
PIONEER

TECHNICAL
SPECIFICATIONS

GENERAL INFORMATION

Length, overall: 56.0 m

Width, overall: 28.0 m

Hull depth: 4.5 m

Pre-loading capacity, active: 1,200 t/leg
Elevating speed: 0.5 m/minute

Transit speed: 5 knots (towed)
Accommodation: 22 single cabins for
charterer and 12 single cabins for crew

ZITON - Annual Report 2018
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J/UWIND

TECHNICAL

SPECIFICATIONS

GENERAL INFORMATION
Length, overall: 55.1 m

Width, overall: 18.1 m

Hull depth: 4.0 m

Pre-loading capacity, active: 600 t/leg
Elevating speed: 0.7 m/minute

Transit speed: 6 knots
Accommodation: 20 single cabins for
charterer and 11 single cabins for crew

CARGO CAPACITY
Payload: 220t
Main deck area: Approx. 430 m?

MAIN CRANE AND LIFTING CAPACITY
Main crane: Liebherr LTR 11200

Main crane boom length: 28-110 m (telescopic)
Main crane max. lifting capacity: 40 tons

at 20 mradius at 100 m height above deck

OPERATING CONDITIONS

Service: Weather restricted, site specific
Endurance: 30 days

Jacking operations - wave height: Upto 0.75m
Jacking operations - wind: Up to 10 m/s
Jacking operations - tidal current: Up to 1 kn.
Jacking operations - max. depth: Upto 35 m

10 ZITON - Annual Report 2018



ABOUT ZITON

MANAGEMENT AND BOARD

ZITON's governance structure aims to support the Company’s strategic

development and long-term value creation.

RESPONSIBILITIES OF THE BOARD

Pursuant to Danish legislation, ZITON has a two-tier manage-
ment structure consisting of the Board of Directors and the
Executive Management Team, with no individual being a member
of both. The division of responsibilities between the Board of
Directors and the Executive Management Team is outlined in the
Rules of Procedure for the Board of Directors.

In 2018, the Board of Directors held a total of five board
meetings. The Board of Directors has established an audit com-
mittee consisting of the entire Board of Directors. The Audit
Committee held two meetings in 2018. The annual cycle of board
meetings, illustrated below, ensures that the Board regularly
reviews all topics relating to strategic development, risk manage-
ment, operational and financial performance and compliance.

RESPONSIBILITIES OF THE AUDIT COMMITTEE

The Board of Directors has the overall responsibility for ZITON'’s
control environment. The Audit Committee is responsible for
monitoring on an ongoing basis the internal control and risk man-
agement systems related to the financial reporting process. The
Board of Directors approves the overall policies and procedures
in key areas of financial reporting. ZITON has implemented for-
malised processes for its internal and external financial reporting.

ER JA
OE(’EMB NUA/? v

Jury JUNE

Ordinary board meeting
B Monthly reporting
Audit Committee

M Rolling forecasting/budget
W Risk management
Stategic Direction

DIVERSITY IN MANAGEMENT

This section covers the statutory requirements for reporting on
gender composition of management in accordance with section
99 b of the Financial Statements Act.

ZITON's Articles of Association require the Board of Direc-
tors to have from three to six members elected by the share-
holders at an annual general meeting. Currently, the Board has
six members, all elected for terms of one year. ZITON aims to
employ the best candidates, and a candidate’s qualifications must
therefore always be the decisive factor in external and internal
recruitment processes. Nominations for the Board of Direc-
tors are based on an evaluation of factors such as competences,
diversity, independence and prior performance.

ZITON recognises the value of diversity, including gender-
related diversity. The Board of Directors has set targets for the
representation of the underrepresented gender on the Board
of Directors and has drawn up a policy for increasing the repre-
sentation of the underrepresented gender at other management
levels. The target is for an increase from 0% (O out of 6) to 33%
(2 out of 6). The measurement period runs from the annual gen-
eral meeting held in April 2017 to the annual general meeting to
be held in April 2020. The efforts to identify and nominate a suit-
able candidate of the underrepresented gender for the Board
of Directors for the annual general meeting in April 2018 were
unsuccessful. Consequently, no progress has been achieved
towards this target.

Itis our ambition at ZITON to increase diversity at all man-
agement levels by providing equal opportunities for men and
women. ZITON sets targets for gender diversity at all manage-
ment levels and seeks to have both genders represented as can-
didates in all recruitment processes. ZITON has had relatively
little success in increasing the proportion of women at manage-
ment levels. We believe this is due to the general employment
patterns in the offshore wind and shipping industries, where men
are generally overrepresented.

2016 2017 2018
Diversity at Officer level
(Officers of underrepresented gender
to total officers) 0of48 0Oof52 0of53
Diversity at management level
(Managers of underrepresented gender
to total managers) Oof 5 Oof 5 Oof 5

ZITON - Annual Report 2018
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ABOUT ZITON

EXECUTIVE MANAGEMENT TEAM

THORSTEN JALK
Chief Executive Officer
Appointed CEO in 2011
Born 1967

Mr Jalk has 20 years of experience from
the offshore wind industry and held
numerous high-level positions prior to
being appointed CEO of ZITON A/S.
Previous engagements: Mr Jalk has
experience from being an owner and senior
consultant with WayPoint Consult ApS in
Denmark. During the period from 2000

to 2011, Mr Jalk worked for A2SEA A/S
where he held the following positions: head

of Service Solutions, director of Marine
Operations and logistics manager. Mr Jalk
served in the Danish armed forces from
1987 to 2000.

Educational background: Master of
Transport and Maritime Management
(MTMM) from the University of Southern
Denmark, 2010. In addition, Mr Jalk has
completed the Executive Management
Programme at INSEAD, 2016.

JENS MICHAEL
HAURUM

Chief Financial Officer
Appointed CFO in April 2015
Born 1966

Previous engagements: Mr Haurum was
CFO with Borg Automotive A/S and head
of group finance and investor relations
with BioMar Group A/S and has also held
various positions in the financial services
industry.

Educational background: Mr Haurum
holds an HD Graduate Diploma in Business

Administration (Accounting) from Aarhus
University, an HD Graduate Diplomain
Business Administration (International
Management) from Copenhagen
Business School and a Master of Business
Administration from Henley Business
Schoolin the UK.

RASMUS MUHLEBACH
Chief Legal Officer
Appointed CLO in April 2015
Born 1980

Mr. Muhlebach joined ZITON in June

2012 as Chief Financial Officer and was
appointed Chief Legal Officer in April 2015.
Previous engagements: Prior to joining
ZITON, Mr MUhlebach held positions

as CFO and business developer with
NordEstate A/S.

Educational background: Mr Mihlebach
graduated in 2007 with a Master of
Science in Business Administration and
Commercial Law and a Bachelor of Science
in Economics and Corporate Law from

the Aarhus School of Business (Aarhus
University).

BENT THAMBO
JENSEN

Chief Commercial Officer
Appointed CCOin

Previous engagements: Prior to joining
ZITON, Mr Jensen held positions as a key
account manager with A2SEA A/S, sales
and marketing manager with Statoil Gazelle

Wind Power A/S and as regional manager
with Energi Danmark A/S.

Educational background: MA in Business,
Language and Culture (cand. negot) from

September 2015 A/S, commercial sales manager at Siemens Odense University.

Born 1972

MADS ALBER Previous engagements: Prior to joining as SQE manager (2008) and marine
Chief Operating Officer ZITON, Mr Albér worked as an operations superintendent (2006-2008) with the

Appointed COO in April
2015
Born 1970

manager with Fred. Olsen Windcarrier.
He worked for ZITON from 2008 to
2011 as Master Mariner (2009-2011)
and HSEQ manager (2008-2009). Before
joining ZITON, Mr Albér held positions

Clipper Group.

Educational background: Mr Albér is

a Master Mariner and holds a degree in
navigation from Marstal Navigationsskole.

ZITON - Annual Report 2018



ABOUT ZITON

BOARD OF DIRECTORS

VAGN LEHD M@LLER
Chairman of the board since
March 2012

Born 1946

Appointed by BWB Partners

Current engagements: Mr Mgller is
Chairman of the Board of Directors of
ZITON A/S. He is also a member of the
boards of directors of Jack-Up InvestCo 3
Plc and Costamare Inc.

Previous engagements: Mr Mgller has
worked his entire career in different
positions with A.P. Mgller-Maersk. He has

also held numerous positions as chairman
or member of the boards of directors of
anumber of A.P. Mgller-Maersk affiliated
companies.

Educational background: Studies within
Management at CEDEP (European Center
for Executive Development), INSEAD and
the University of Western Ontario.

ESBEN BAY
JORGENSEN

Member of the board

since January 2012

Born 1969

Appointed by BWB Partners

Current engagements: Mr Jgrgensen is
afounder and partner of BWB Partners.
He serves as a member of the boards of
directors of Hydratech Industries A/S,
Logos Design A/S, Nordic Petrol Systems
A/S, SH Group A/S, System Frugt A/S and
Qubiga Holding A/S.

Previous engagements: Prior to founding
BWB Partners in 2005, Mr Jgrgensen

worked with the consultancy firm
AlixPartners. Before that, Mr Jargensen
spent some eight years with the Boston
Consulting Group.

Educational background: Master of
Science in Economics and Business
Administration from Copenhagen Business
School, McGill University, Montreal, and
Universita degli Studi di Siena, Italy.

LARS THORSGAARD
JENSEN

Member of the board

since January 2012

Born 1974

Appointed by BWB Partners

Current engagements: Mr Jensenisa
partner at BWB Partners. He serves as
amember of the boards of directors of
Heatex AB and SSG Group A/S.
Previous engagements: Mr Jensen has
abackground in investment banking.
He previously worked for six years as a

director with Carnegie Investment Banking
in Copenhagen and for two years with
Morgan Stanley Investment Banking in
London.

Educational background: Master of
Science in Management & Economics
(cand. oecon) from Aarhus University.

OVE C. ERIKSEN
Member of the board
since January 2008
Born 1960

Appointed by Dansk
Bjergning og Bugsering

Current engagements: Mr Eriksen
serves as a director of Dansk Bjergning og
Bugsering A/S.

Previous engagements: Founded Dansk
Bjergning og Bugsering A/Sin 1987.
Founded DBB Jack-Up Services A/Sin

Educational background: Electrician.

Holding ApS 2008.

MORTEN MELIN Current engagements: Mr Melin serves as A/S. Previously served as Vice President
Member of the board Executive Vice President, Construction of Project & Technology at MHI Vestas
since April 2017 Northland Power Inc. Offshore.

Born 1968 Previous engagements: Mr Melin has Educational background: BSc.

Appointed by BWB Partners

held a number of positions with both wind
turbine manufacturers and utilities. Most
recently, he served as Vice President EPC
& Construction Management with @rsted
and as a member of the board of A2SEA

Mechanical Engineering from Aarhus
Teknikum. Advanced Corporate Finance
Programme from London Business School
and Executive Leadership Development
from INSEAD

NIELS GRSKOV
CHRISTENSEN

Member of the board

since December 2016

Born 1943

Appointed by OY Finans ApS

Current engagements: Mr Qrskov
Christensen serves as a chairman of the
board of directors of Ann Birgitte og Niels
@rskov Christensens Familiefond, Orskov
Yard A/S and OY Finans ApS.

Previous engagements: Mr @rskov
Christensen has worked his entire career
in the shipyard industry, both as a naval

architect and as a CEO. He is a former
chairman of the Danish Shipyard Industry
Association (Skibsveerftsforeningen - now
Danske Maritime), a position he held for
several years while also serving on the
board of representatives of Danish Ship
Finance (Danmarks Skibskreditfond).
Educational Background: Naval architect.

ZITON - Annual Report 2018
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ABOUT ZITON

CORPORATE

STRUCTUR

The ownership structure and legal structure of

the ZITON Group are set out below

LEGAL STRUCTURE
ZITON Group consists of the parent company ZITON A/S and
six subsidiaries, including Jack-Up InvestCo 2 A/S and ZITON
Contractors A/S in Denmark, and Jack-Up InvestCo 3 Plc. in
Malta. Recently, ZITON expanded geographically, establishing
the subsidiaries ZITON GmbH in Germany, ZITON Ltd. in the UK
and Ziton Offshore Wind Science & Technology (Beijing) Limited
in China. All subsidiaries are wholly owned.

J/UWIND is owned by ZITON A/S, J/UWIND PIONEER is
owned by Jack-Up InvestCo 2 A/S, and J/U WIND SERVER is
owned by Jack-Up InvestCo 3 Plc.

JACK-UP HOLDING A/S - BWB PARTNERS

BWAB Partners is an independent owner-led Danish investment
firm investing in small and medium-sized companies with a turno-
ver of up to EUR 100 million and a strong growth potential.

BWB Partners manages two funds, investing on behalf of
Danish and international investors. Both are active funds and
open for new investment opportunities. BWB Partners | has a
committed capital of EUR 175 million, while BWB Partners Il has
committed capital of EUR 130 million. ZITON is an investment
held in BWB Partners 1.

The investor base at BWB Partners includes Danish and
international institutional investors and dedicated private-equity

DANSKE BJERGNING OG
BUGSERING HOLDING APS
(Ove Eriksen)

JACK-UP HOLDING A/S

(BWB Partners)

investors (fund-of-funds). BWB Partners Il consists of Danish
pension funds (15.1%), foreign financial investors (83.7%) and
other foreign investors (1.2%).

BWAB Partners takes an active ownership approach in respect
of its portfolio companies. The aim is to drive each company
towards becoming an attractive medium-sized business with a
strong market position and healthy earnings. As achieving such
transformation of acompany can be a major task, the investment
horizon is usually four to seven years.

BWB Partners is a member of the DVCA trade association and
follows DVCA guidelines on corporate governance and recommen-
dations on responsible ownership. Consequently, ZITON is also
subject to the DVCA's corporate governance guidelines. For fur-
ther information, please visit the DVCA website at www.dvca.dk.

DANSK BJERGNING OG BUGSERING HOLDING APS
In addition toits shareholding in ZITON A/S, the company owns
Dansk Bjergning og Bugsering A/S, an ROV operations company.

OY FINANS APS

QY Finans ApS is part of the Orskov Group, which owns and
operates Orskov Yard in Frederikshavn, Denmark, where the
conversion of J/U WIND PIONEER took place. The yard employs
200 people and comprises three docks.

OY FINANS APS
(Orskov Yard)

MANAGEMENT/
CHAIRMAN

59.5% 25.1%

14.8% 0.6%

* Company under foundation

ZITON - Annual Report 2018
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wind farms

FROM THE BALTIC

TO THE IRISH SEA.

DEEP TO SHALLOW
- ANY SEABED

countries

PROVIDING OFFSHORE
SERVICES ALL OVER EUROPE

turbines serviced

TURBINES, BLADES,
GEAR BOXES, GENERATORS
TRANSFORMERS, SHAFTS,
BEARINGS
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ABOUT ZITON

HISTORY

ZITON has its roots in the
offshore wind industry
dating back to 2007 when
the vessel JJU WIND was
acquired. ZITON has some
of the most experienced
employees in the world
within offshore wind.

Dansk Bjergning og Bugsering A/S was
founded in 1989 by Ove Eriksen. In 2007,
that company acquired the vessel J/U
WIND, and in 2008 the jack-up opera-
tions were carved out into a separate
company, which had J/UWIND as part of
its assets.

BWB Partners invested in the Com-
pany in 2012, appointing Thorsten Jalk as
CEOQO. The company has since accelerated
both commercially and through the acqui-
sition of another two vessels, J/U WIND
PIONEER and J/U WIND SERVER.

ZITON - Annual Report 2018

3-year charter signed for
J/U WIND SERVER with
Siemens Wind Power

1-year framework
agreement with
MHI Vestas

Fresh equity and
issuance of
EUR 40 million bond

J/U WIND SERVER
operational in March
2015 and
J/UWIND PIONEER in
September 2015

2-year extension of
agreement with
MH]I Vestas

Issuance of
EUR 100 million bond

- THE COMPANY

J/U WIND PIONEER
acquired, and
J/U WIND SERVER
ordered from
Nordic Yards

BWB Partners invested
in ZITON

Joint venture with
BWC to finance
J/UWIND SERVER

J/UWIND SERVER
initiated 3-year charter
with Siemens Gamesa
Renewable Energy

Framework agreement
with @rsted with
duration to March 2019

3-year framework
agreement with
Vattenfall

DBB Jack-Up Services
A/S changed its name to
ZITONA/S




ABOUT ZITON

J/U WIND initiated
three-year charter with
Siemens via third party

Extension of agreement
with MHI Vestas until
futher notice

2008

Jack-up operations
carved out into separate
entity

First full-service
main component
replacemement
carried out

First decommissioning of
offshore wind farm

Foundation of
ZITON Contractors A/S

J/U WIND acquired

J/U WIND on first long-
term charter with Vestas

Turnkey solution
for 12-month blade
campaign

Subsidiaries in
Germany and UK

Two bonds issued for a
total of EUR 125 million

Ownership in Jack-Up
InvestCo 3 Plc. increased
to 100% for EUR 23.7m

Subsidiary in China

Corporate

Vessels, operations and contracts
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THE OFFSHORE WIND INDUSTRY AND O&M SERVICES

MARKET DEVELOPMENT OF

OFFSHOR

The market for offshore wind
services has developed strongly in
2018 with repair and upgrade of
blades expanding the market.

Offshore wind
Global installed capacity (MW)

- WIN

GLOBALISATION OF OFFSHORE WIND

The world’s first offshore wind farm, Vindeby, had a total capac-
ity of 4.95 MW and was inaugurated off the coast of Denmark in
1991. It was to stay in operation for more than ten years until the
first large wind farm (more than 100 MW capacity), Horns Rev
1 (total capacity 160 MW), was established in Denmark in 2002.
Since then, offshore wind has steadily expanded because wind
speeds are higher and more consistent at sea than on land. At
the end of 2018, there were 4,425 turbines installed at 85 wind
farms in Europe, mainly in the Irish Sea, the English Channel, the
Baltic Sea and the North Sea.

For many years, offshore wind remained mainly a European
phenomenon accounting for more than nine out of ten offshore
wind turbines installed. In recent years, globalisation of offshore
wind has increased, and in 2018 China accounted for 20 per cent
of the 23 MW global capacity, according to Global Wind Energy
Council. In both China and the USA many of the big cities with
large populations are located in coastal areas. Building offshore
wind farms in these areas can help address their energy needs
from nearby sources. Over the next decade, offshore wind is
expected to accelerate in countries like China, the USA, Taiwan,
South Korea and Japan.
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Source: Global Wind Energy Council, Annual Market update 2018
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THE OFFSHORE WIND INDUSTRY AND O&M SERVICES

OFFSHORE WIND IN EUROPE

Growth in offshore wind capacity in Europe is driven primarily
by EU-level targets to reduce greenhouse gas emissions. The EU
Renewable Energy Directive stipulates that renewable energy
should account for 20 per cent of the EU’s total energy con-
sumption by 2020 and for 32 per cent by 2030; this compares
to 9 per cent in 2005. Offshore wind energy plays an important
role in meeting these targets and is expected to account for
approximately 11 per cent of total EU renewable energy by
2020, according to European Environment Agency. The UK
government has recently completed at sector deal with the UK
offshore wind industry with the ambition that offshore wind will
power more than 30% of British electricity by 2030. The growth
is supported by lower subsidies that, according to the govern-
ment, have fallen by over 50% in the past two years. Due to their
increased scale, the new targets are expected to make offshore
wind projects cheaper to build than fossil fuels plants by 2020.
The sector deal provides a target capacity of 30 GW by 2030,
up from 8.2 GW today, an increase equivalent to today’s global
market.

The number of offshore wind turbines is expected to continue
to grow by 10% per annum over the next five years. In 2023, the
installed base will number more than 7,000 turbines - a 59 per
cent increase over 2018. Growth will continue to be spurred by
the UK and German markets.

The UK remains the dominant nation within the European
offshore wind industry. At the end of 2018, the UK accounted
for 1,925 turbines, or 44 per cent of the total installed base. Ger-
many is the second-largest player with 1,349 turbines (31 per
cent). Other notable countries are Denmark, the Netherlands
and Belgium, which combined have 1,060 installed turbines (24
per cent).

Expected growth in the number of turbines installed in Europe
Turbines grid connected, end of period

EU Renewable Energy targets
EU-28 Renewable Energy share of energy consumption (per cent)
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Source: Eurostat and EU Renewable Energy Directive, December 2018

A few companies control a significant share of the installed
capacity of wind farms in Europe. @rsted maintains the position
as the largest offshore wind farm operator (WFQ), operating
30 per cent of Europe’s installed base at the end of 2018. Other
major European WFOs include E.On, Vattenfall and Innogy, oper-
ating 12, 11 and 7 per cent respectively of the installed turbine
base. The remaining capacity is relatively fragmented among
several operators.

Manufacturing of offshore turbines in Europe has tradition-
ally been the domain of two OEMs, Siemens Gamesa Renewable
Energy and MHI Vestas Offshore Wind.
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Country distribution
Turbines inst