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Report: Asia-Pacific Set to
Overtake Europe in Offshore
Wind Power

China Three Gorges Corporation's Xinghua Bay offshore wind farm {File image couriesy Siate-owned
Assets Suparvision and Administration Commission of the State Council)
PUBLISHED JUM 22, 2021 7:18 PM BY THE MARITIME EXECUTIVE

World investment in offshore wind power took off in 2020, especially in East Asia,
according to a new report from the Renewables Consulting Group.

Through the start of 2021, about 500 gigawatts of new and existing capacity have
been announced or installed worldwide, spanning a wide range of geographic and
socioeconomic markets. The Asia-Pacific region accounts for the largest share
with about 45 percent of the total, and China alone accounts for about 12 percent.
The European market has by far the largest percentage of operational offshore
wind farms, but it will be eclipsed by Asian developers in the long term if currently-
announced projects are completed.
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GLOBAL WIND ENERGY COUNCIL a Record Year for Wind Energy

Despite COVID-19 Impacts, Wind Installations Are Rising Globally
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Energy Islands and Sector Coupling
Long term vision and possibility for Power-to-X (PtX)

 Connect energy hubs with jj ﬂ /
interconnectors to bordering countries
and sector coupling through power- ﬂ
to-hydrogen conversion. -
+ Coordinate international development # A
of wind farm connections and #
interconnections to minimize need for 7/*\9
“"-—.——jﬂ.

onshore grid reinforcements.

* The renewable electricity from the
energy hubs will contribute to the large
scale green transition in Denmark and
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- EEREI(E #I50B /KW DT, HARE6CGW/E (& #I3IF/FITHH R,

US 0.20% Othar 7 A0
Pn tu g al (flo nlingil 0.28% ther /2,460

PR China
10,000

Total installations

35290 MW

Netherlands
2,610

Belgium
2,260

i B : GWEC Global Wind Report 2021
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Offshore Wind Turbine Capacity Growth Pathway (excluded China)
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FLRATEEDOHIREA—AIFHAICREESNS (FG1E),
%12, Siemens(SGRE) & Vestas(IHMVOW) M 25&3KEE,
S#&IFINIZ GE A5,
FGURELL - | 2020F K EFE (25GW)

Siemens Gamesa Renewables Energy 8% [l] 16.9 MW / 3674 Turbines

Vestas Wind Systems 23.5% | 57 MW /1290 Turbines
2020&%}?%5, (2,91 7MW/ﬂE) Senvion 4.4% L4 MW /238 Turblines
Bard Engineering 15% 0.4 MW / BO Turbines
HEL L1 GE Renewable Energy  14% 0.4 MW /74 Turbines
Others 08% [ 0.07MW/ 46 Turbines |
Senvion
101 MW connected
16 Turbines TOP 2 REPRESENT
3%
OF ALL CAPACITY

CONNECTED

Vestas Wind _
Systems Siemens Gamesa

O76 MW connectaed Renewable Energy
103 Turbines 1840 MW connected

237 Turbines
Source: WindEurope
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REBEOHEAZR: 1GW=1,000 MW (FMW) =1,000,000 kW (B FkW)
BERE - MO H R o2 s) % AN GERSD) (E16WTH 5FEM

» % #HAR & (32EXE . Capex) BRI A (Cp)
fEEEADFEE 15~30/A H/kwW 25% ~ 35%
FERAGERI) #9507 FH/kW #930% ~ 50%
F ER S GRARR) 1005 H/kW LLE
Capex DN Rﬁll(zomENRELuﬂE) _
P —— nnu bairsnce Dueing Comstrcti E&ﬁﬁﬂ 2% (Cp: Capacity Factor)
o T Cp = EFNEMAEE=
: ' VX =~ (EMHH 1 x 24858 x 3658 )
Plant Commissioning : ;‘. - ”" Ll :Fi’jﬂLh{x%L\$£J:L\

O—2EZENKSULEELLY,
- S E R LY REORKAED
g L Diunsibpunt DT, :Fi/jﬂjgb\ <7Ld~%)

Assembly and 1.6%
Installation N
A LRI s e
Bé J: (J: L) E EQ Electrical Substructure &
S= Infrastructure/ Site Access, Staging,  Foundation
% % 75\ =l L \ and Port Source: NREL

Figure ES2. Capital expenditures for the fixed-bottom offshore reference wind power plant project
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2015ENSO2ERMTEILMENKIECTE. £ MSAAROA—I53YOBAILLDVBEEEOR
SHOEHELECE DS EEED, 25 DR TEL TEERS hh Zi SHE MRS L (R

=) TR

2015.2 T34 Hoims Reef 3 (406MW) 104 EUR MWh
(Vatterfall)
2016.6 A4 Borssele 142 (350MW x 2) 72.7 EURMWh
(DONG)
20169 TN Danish Nearshore (@50MwW) 63.7 EURMWh
(Vattenfall)
201611 T34 Kriegers Flak (G0OMW) 40,9 EUR MWh
(Vatterfall)
2016.12 AT Borssele 344 (350MW x 2) 54.5 EURMWh
(shell, Van Oord, Eneco, =E i E)
20174 oy Gode Wind III (110MW) 60.0 EURMWh
(DONG)
fefy Bu‘luri Riffgrund West I + OWP West (240MW -+ 240MW) s fEiE RS 0)
Fep He Dreiht (000MWV) B EtE GRS 0)
(EnBW)

COEDIERLTIALYY AR LS SHFTHHRMEITET, EUFSLIRATL RKEEA,

- — ¢ =

g | seneipoes AT TR, BEE SRR,

g 1AL = s

E =N 6'8MW%&@$ h\ﬁrﬁko

E '- m Oiffehare wind PG L)

O o o Borsnsle THE (ML 8 Veslarbeoy (T

H =18 EAL (LK) # Hores Rew 3 (0K)

A [ ain Fligk {0 i i (W
:.:"JJE- I.i'uu:‘ IEI_.? 2018 Isi'JL!'f I;'Ui'u 2021 I;—.‘-UE;’-IE'I‘.‘.-E":'I.Z_"JE-lI;"r_‘la.%-.-_'u.-_'bl 2027 ;'I:-E-EIE'_':E':'!I 2000 Soapre: BVG Associates for WindWirops
Year of commissioning MHI Vestas

0 | BEARIFAY—OXREIFRICET SEREN-ET SWES (W23 | 14 June 2017 | PUBLIC MHI VESTAS OFFSHORE WIND‘1 n

HE - BAARIRIILTF—OREEABRICEITSBERRBICETIMES (5E3E) 2017FE6H14H
Brm ¥ LRNDFEEETEALMEDBIM - BFREZIANLHANERSZE  MVOW vice president Masato Yamada
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1. BEDRFEOBER(N—RTFUF)

e ARl DA

20254 20304
FERNOREEAE 9-14 GW 20 - 30 GW
F LR AOBEEERY 19,000 - 45,000 45,000 — 83,000
FRBRFRELE $5.5 — $14.2billion $12.5 - $25.4 billion
(6 ~ 16JkM) (14~28JkH)

2. M D FIA(R—RF1F)

Annual Installations E£REAE 2,000 MW 2,000 MW
Domestic Content E|N4 EE 21% 45%
Project Capital Costs BAIXF $3,900/kW $3,250/kW
Annual O&M Costs FRHIO&ME $94/kW $79/kW

— R A H 8 : U.S. Offshore Wind Power Economic Impact Assessment by AWEA (March, 2020
SWrABARORELES P y ( )
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Hi 8 : Tsubasa windfarm design
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MIDOS Pile

HTE=6F) LT

The BAUER Dive Drill

auer's newest devalopment for

seabad driling is the MIDOS-

Pile - Mixed Drilled Offshars
Steel Pie. This piling system com-
bines the experiance and krow-how
of Bawer for aeabed drilling and soil
mixing technigues. The MIDOS-Pile
i the long awaited pifing solution for
oftshone wind, offering reliable foun-
dation piles for |acket structures with
nagligibla notse emissions at compati-
tive costs. Wharever you do nat need
rock diilling technigues you can wse
the MIDOS-Pile.

Thir structural ebament of the MIDOS-
Pile is a steal casing; the dimensions

are determined by design calculations,

usually 2.00 m o 2.50 m in diameter
and 30.00 mto 45.00 m kong. Tha
casing is positionad in the satellites of
the Bauer modular template, At the tip
of the casing a starier piece is moun-
ted with & diameter 0.30 m to 0.40 m
larger than the casing diameter. Al the
top of the casing insida one or seva-
ral rotary drives are clampad into the
casing. This rotary drive turns a shaft,
which has at the bottom end several
mixing toods fitting into the starter plec-
85 of the casing

Speclally designed cement slurry exits
the mixing tool, so that the lcosened
=0il is immeadiately mixed with this
slurry to a soil-cemeant-mixture. When
reaching the final dapth, the rotary
drives with the shaft and the mixing
tool b extracted, the casing and the
starler pisce ramain in place. The soil-
cemant-mictura hardens to a 28-days-
strangth of approximately 5 MPa.
Depending on the properties of the
surrounding soil the MIDOS-Pile can
mach a beanng capacity in compres-
sion and tension beyand 20 MN

Relief Drilling for the Drive-Drill-Drive Method

Gause toa much noiss of when a
piling vibrator is used, Baver has
available a system for quick and eco-

normical refiat drilfing for the founda-
tion of jacket structures — the Dve
Drifl, Often the soll conditions are
such, that the foundation piles do

not reach the necessary embadmeant
depth because of excessive bulldup of
friction. In this case the piling hammaer
or vibrator can be withdrawn and the
Dive Drill Is insarted into the casing. it
clamps itsalf into the casing and drills
out all soil and rock materal inside of
the casang.

I n cases whan pike driving does not

The Dive Drill is mourted on a special
cufflitted crawier crane which cantains
all controfs, power and umbiical win-
ches to operate the Dive Drill safely
and afficiently. A specially designed
driling tool leosans the soilfrock and
then mixes it with the seawater in
order 1o be pumped up 1o the vessel,
Tha drilling operation works m ona
continuous sequence whera the Dive
Drill moves down Inside of the casing
umtil it has reached the desired dapth.
Mormal drilling diameter s hetweean
2.00 m and 3.50 m,

The Dive Drill offers distingt advan-
tages in relation 1o comventional top
dirilis:

It can be installed directly into the
casing when hitting refusal. regard-
less whether the top of the casing
I= above or betow the water table.
The switch from pile driving or
vibrating to rellaf drilling can be
accomplished within a vary shorl
time period,

The drilling tool can be eqguipped
weith teeth [or rollars) which fit
ideally to the soilrock ta be exca-
vated. Therefore drilling progress
12 much laster than with conventio-
nal full face roller bit raverse circu-
lation driffing

T

Hi # - Bauer#t



FEO Ty bEROREE (RE-FY)

RINAIILERE (B KARFE
E/NAILEBIZERESNT)

St S ERFRKFE HLLFKROEH
DITRAHLIVERIMBE CHEASN S,



F LR BERBEDORTIS

ENAER BEZHLTHoEREEZES

Dy ERE MRy BT

(ABBEMHTS)

GRRERQHITE)




E/INILITEEDOARANM HU&EEREMR L

TREGICE/ SAVEXZ S
BAFIROAEH BTSN,
ERTREACEROBEEERYZIR 0T, EBEEOREMNRELT

T/H=

SEPLYEEHORNIL—MTHRET 3. M52 AVE—RISED
(EHEMD7EIE) AEMEDBENPNSKEoT=,
LY
CRANES FOR FLOATING INSTALLATION VESSELS o
FOUNDATION INSTALLATION X ik

AMuisman

f




FE/INAILERE (MP) ATERBFICELV G &1

=

I\a‘sj:/“ /HJE_Z (TP) —GilflE':*ﬁIEj—éo

=

Cadopr aamil abimsnfy ——a——

lllllllllllllllllll

TP ORNZEIEIMP ONZELYDLREVLDT,
Z DD TIEEEHIET 5,

FRICT O (AR ZRIAATETET 5,
Tl —ILE# TlRNZRH1ET 5,

GO EFEAFRBTHET LT ILHEHY.
(X MP/TP DiEfEER D —EZ#a—KIZL T
Go5ORDRMESEFRLITHRENERLT-,




Stone dumping vessels i #8: DOB Academy
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Business & Finance Technology Policy & Markeats Project Development Operations & Maintenance Transmission

UNITED KINGDOM

AT ILRVER  HITIESBEETHTT
Dong scraps Humber plans EETE0ILBINREIEMVICHDZTE,

9 August 2006 by David Weston, Be the first fo comment

_ i In June 2015, Dong and port operator Able UK signed a
UK: Dong Energy has cancelled its plans to build a base port at memorandum of understanding (MoU) to potentially use the port
the Able Marine Energy Park (Amep) on the River Humber as a base hub for its North Sea projects.

northeast UK, as it could not "justify the muestment

"Following a detailed review we have concluded that the timescales
for development of such a hub would preclude it providing support
For any of our planned projects. We will now Fully support and
engage with the industry approach,” Dong said in a statement.

"Dong Energy remains fully committed to the Humber region and
we expect to have invested £6 billion (€7 million) in the area by
2019. We currently operate or are a partner in six offshore wind
farms along the UK east coast, which are operational or under
construction. Together they have a capacity in excess of 3GW," the
Danish wind developer added.

Dong's announcement followed a report by the UK government
and the Offshore Wind Industry Council (OWIC) on the potential of
the UK's east coast ports. It found the UK's current port

| : infrastructure was sufficient to support the development of the
Dong will not set up a central base portin the UK, relying on existing infrastructure UK's offshore pipeline.
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- First commercial scale offshore wind farm in Japan achieves financial close

2A12H Mottt MacDonald

https://www.mottmac.com/releases /first-commercial-scale-offshore-wind-farm-in-
japan-achieves-financial-close
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- MHI Vestas Secures First Firm Order in Japan for Akita Noshiro Offshore Wind Farm
Project 3H3H MVOW
https://www.mhivestasoffshore.com/mhi-vestas-secures-first-firm-order-japan-akita-
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- Sif supplier for Monopiles and Transition Pieces for Akita-Noshiro Project in Japan
3H2H SIF
https://sif-group.com/en/news/project-updates/781-sif-supplier-for-monopiles-and-

transition-pieces-for-akita-noshiro-project-in-japan

SEETE

- BRYIOBAE FRORESEE [EE - efUBE LR ESMEESRTE| Ags T
3F27H EBEH
https://www.kajima.co.jp/news/press/202003/26c1-j.htm

*ENEEm

- BED— 2y v Ot MHREMEERUCEERAECS T S¥F LRANFEEPhE
EREMAZASERUSE LRADEMBOBACONT
3827H HAAL.INCL
https://www.marubeni.com/jp/news/2020/release/2020032701].pdf
https://www.incj.co.jp/newsroom/2020/incjseajacks-international-limited.html

¢ BEAER

- BAA). AEEAELRAFEESRE WEE - fUBX LENHSMmRERTE] Fgs L
3830H #£E=L
https://sei.co.jp/company/press/2020/03/prs029.html

*EREERERE
- UHOHIES 25 A=A L. BERNSAORNREESEN ERRA
4H28 18IS

https: //www.yokogawa.co.jp/news/press-releases/2020/2020-04-02-ja/
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Auction already launched
B 1.Goto,Nagasaki Pre' /
:ﬁ 2.Noshiro-city,Akita Pref. ' ;
f)\ ALFEH

3.Yurihonjo-city,Akita Pref.(North)

EEHRE |
4, ;E 4 .Yurihonjo-city,Akita Pref.(South)

2 5.Choshi-city,Chiba Pref. =

j-\ *L i" 17_" l:l:l => 6.Happou-cho/Noshiro-city,Akita Pref.

6.Happou-cho/Noshiro-city,Akita Pref.
2.Noshiro-city,Akita Pref.

3.Yurihonjo-city,Akita Pref.(North)
4 Yurihonjo-city,Akita Pref.(South)

7.0ga Kitakata, Akita-city, Akita Pref.
8.Yusa,Yamagata Pref.
N eW 9.Murakami&Tainai-city Niigata Pref.
@ 10.1sumi-city, Chiba Pref.
11.Aomori Pref.(Japan Sea North)
12.Aomori Pref.(Japan Sea South)
13.Enoshima/Saikai-city, Nagasaki Pref.

@ 14.ishikari, Hokkaido

15.Gann-u and Minami-Shiribeshi,
Hokkaido

5.Choshi.Chiba Pref. @ 16 Shimamaki,Hokkaido
17.Hiyama,Hokkaido
. 18.Matsumae,Hokkaido
19.Mutsu bay,Aomori Pref.
. 20.Kuji-city,lwate Pref.
. 21.Awara-city,Fukui Pref.

' 22.Hibikinada Kitakyushu,Fukuoka Pref.
1.Goto,Nagasaki Pref.

— R EEEA 23.Karatsu-city,Saga Pref.
WA OFAORSHS ®

ean Wind Power Assoction
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500,000 2
|

Quay length 14 km

Water depth ~ 10.5m MLWS

Tidal range 1.3-1.5m
Project Sites 10 simultaneously

Calls per >100 Installation Vessels
year > 2,000 Crew Transfer Vessels
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OFFSHORE WIND SHIPPED

g 1,210
1,100 1,100
450 I

2015 2016 2017 2018 2019 2020

92 - FO®2TE
GHAPTER

CARS

s> 46,519

70207 4203

59,060 62,938
51,439
I I 46,519

2015 2016 2017 2018 2019 2020
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PORT HISTORY
18732007 1972 =>

L
ﬁ\ﬁ
S
o
o

Service hub for Danish oil Installation/service hub for North

Fishing port & gas production Sea offshore wind farms

ZIEE )

in the - Unlquely sitioned for oil/ga Uniquely positioned for North
North Sea for fishing industry exploration and production in Sea wind farms and for wind
and transport to the UK the Danish North Sea sector turbine production

1868 =»: Import/export - Intermodal Logistics

PORT ESBJERG
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THETRANSFORMATION — from fish to_energy

NUMBER OF JOBS IN ESBJERG
Jobs in the Esbjerg area 2020:

Oil and gas 8,800 jobs
Wind energy 4,250 jobs
Energy systems 1,100 jobs

Oil and Gas

~Fishing
Industry

There are approx. 60,000 jobs within

<‘l< ‘f the municipality. 25 % of all jobs in

the municipality are energy-related.

Wind Energy There are approx. 10,000 jobs within

the Port area.

1960 1970 1980 1990 2000 2010 2014 2015 2016 2017 2018 (b

Energy Systems
Fishing Industry = Oil & Gas

Wind Energy Energy Systems, 1)

PORT ESBJERG
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Port

Installation
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Port e ry

Decommissioning
Re-powering,
Energy storage
Vessel services

Investment

Project Duration
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