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FIGURE A
Annual offshore wind installations by country and cumulative capacity (MW)
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FIGURE B
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nttpswhaw.siemens.co.uk/en/news_press/index/news archive/2014/major-uk-offshore-wind-manufacturing-site-to-be-built-by-siemens htm www.mhivestasoffshore.com/mhi-vestas-offshore-wind-to-serial-produce-

SIEMENS

des-on-the-isle-of-wight-uk/ /l/l '/

M YEETAS DFFSHORE WIND.

MHI Vestas Offshore Wind to serial produce blades on the Isle of

Wight, UK

Siemens to build major offshore wind manufacturing site in the UK

1,000 new jobs to be created in Hull area.

Siemens manufacturing plans will help create around 1,000 jobs - 550 at the &

ade factory and 450 at Green Port Hull

Serial production of 80m blades for MHI Vestas Offshore Wind's V164-8.0 MW® offshore wind turbine to commence on the Isle of Wight from as
early as Q2 2015 pending firm and unconditional orders.

Today, Siemens has announced its decision to invest £160 million (EUR190m) in wind turbine MHI Vestas Offshore Wind will serial manufacture the 80m blade for the V164-8.0 MW®, the world's most powerful offshore wind turbine on the Isle of

production and installation facilities in Yorkshire. The revised plan will be spr
sites comprising the previously announced Green Port Hull project construct,
and service facility and a new rotor blade manufacturing facility in nearby Paj
Riding. Siemens s investing £160 million across the two locations and its pg
Associated British Ports (ABP) is investing a further £150 million in the Gree|
development. The investment will provide a huge boost to the UK's offshore
the Humber region. The combined investments of £310 million will create up
directly, with additional jobs during construction and indirectly in the supply ¢

Prime Minister David Cameron said:

"This is a massive vote of confidence in our long-term economic plan. This |
going to create lots of new jobs and opportunities, meaning more financial s
of mind for families and a more resilient economy for our country.”

The Green Port Hull project has been in the making for around four years ar
of a huge team effort between many national and local political, business an
parties and many people within Siemens in the UK, Denmark and Germany,

The much anticipated investment is a landmark moment for the UK offshore
the first manufacturing plant of its kind for Siemens next generation blade te
(IntegralBlade®) designed far Siemens SWT-6.0-154 6 megawatt (MW) win:
leading edge technology - each rotor blade is 75 metres long and when rota
area the size of two and a half football pitches.

Winht aff tha enitharn rnact of tha [IK Tha annnincamant e the firet nart of 3 wider industrialisation strategy in the UK which is expected to result in up to
http: ’;www offshorewind.biz/2018/04/20/report-recommends-uk-content-increase-in-offshore-wind/  Jllcreating up to 800 jobs.

)\_..( \( \'/ >_)\_( \( Y >_ all at Vestas' blades technology centre on the Isle of Wight from 1 January

epending upon a pipeline of firm and unconditional orders.

oﬁshoreWIND.biz BUSINESS GUIDE find’s commitment to the UK offshore wind market.
Repo rt Recom m e n d S U K Co nte nt I n crea se i n aur industrial strategy here in the UK, the world's largest offshore wind

scome the first manufacturer with the capacity to serial produce blades
Offs h ore Wi n d The UK government should establish a haring further aspects of our industrial strategy In due course.”
new 60 percent UK content target for
British offshore wind projects, according
to former UK Energy Minister Michael
Fallon.

{ Is already the world leader for investing in offshore wind, and 2,250

i . ng on that success with our historic reforms to the electricity market
In his report - Winning Locally, Going Global - g ) : s

Fallon said that as the current 50 percent target ising designed, tested and produced In the UK. This is another great
close to being met by some wind farm developersment - not just in bullding the turbines themselves but right across the
the higher target to be set for the remaining GBP

550 million spend to 2025.

Within the 60 percent target, which will include
operating expenditure, he recommends at least

Left to right, Wilton Engineering Chief Executive, Bill Scott, Sir

Michael Fallon, and Tees Valley Mayor, Ben Houchen. Source: 50 £ | di b d Y
Recognition PR percent of caplta expenditure to be source

designed to develop large blades for the latest wind turbines. The facllity
n, and one for blade production, which will be leased by MHI Viestas Offshore
within the UK.

Posted on April 20, 2018 with tags Michael Fallon, Winning Locally Going Global
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Wind ower 9.5MWJE.E X 1008 =950MW

ENOINEERIMNG DEVELOPMENT (4075 H/kWﬁ§F~ %(J4$1'% H 0) ﬁgﬁ)
EDP Renewables and ENGIE Awarded 950-MW Offshore Wind Contract

September 11, 2017 Michelle Froese : 0 Com Eﬁlzﬁ-ﬁg\ %EIR::?F??FT*%ET:H#J:EJJJ%%E%{C@CE

EDP Renewables, (EDPR) and ENGIE have an /%%ﬁﬁ[ifﬂ95ﬁkw 202255'3: Ciﬂiﬁﬁﬁ:‘
company currently owned by EDPR (77%) ar 2

For the delivery of 950-W of offshore wine

nfratc O 2012FE3H260 0O EESE ZEL+F—F O HNo Comment

: 201803260, = BESHASH AT, [SHHS ) ZRE AT 0h52F O E- LG5S TEL RARES
The contract was awarded by the UK's DEpa g x.emz 5 244 [Moray Ofishare Windfarm ¢ East Limitedtt 1C50 T, [MOWELH L) © #3833 4%5 i3 L 7

CFD auction. CLEIEE LT,
m 1 : ) Fa
offshoreWIND.biz 2ELT Pe ey o
Posted on October 30, 2017 with tags 9.5MW, MHI Vestas, Moray East.

MHI Vestas 9.5MW Preferred for 950MW Nz 2T 2T
Moray East OWF

, snrm IARSP

Moray Offshore Windfarm East (Ltd) plans

to install one hundred 9.5MW wind it 5._" >
turbines for its 950MW offshore wind FuT-2 UNPZF
farm in the Outer Moray Firth and has A ¥ i

o now_selected _MHI Vestas as the preferred FANDUE DUk yadly ubR=sUF 4 AL
turbine supplier. s i Berlin : ;

n o R FIn
Oscar Diaz, Project Director, Moray East said: “Co- NE= e R
operation with MH! Vestas o couple the iatesr ® : ; I \.f_.-lj ;;;;i':i#‘i =
turbine technology with advances in engineering Hh[E 7 — 7 2018 Google, INEGI, ORION-ME 3500 km 1 #IFHBsY
Image: MH| Vestas and praoject deployment has enabled the yperation is expected in 2022,

achievement of major reductions in the cost of
offshore wind. Moray East will produce power at £57.50/MWhr - less than half the cost of similar
profects being installed today.”
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Market outlook to 2030 Wind" [
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The affshore wind industry needs at least 2GW /'y to maintain investments that lead to
full compatitiveness as well as help the EU meet it H_‘r.!lll commitmants — floating has a
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Approx. Tip Height:187 m

Approx. Hub Height: 105 m




Q: D V164 N 1EIEETHETETHER[DEIL?

EEHRESH: 10,000 kW
B EFEEIERH: 10.5 rpm (148 10.5EEE)
l
B 1EETRETSTHE:
10,000 KWh—=60%>=10.5[0]85=15.9 kWh / [B]#5
BEARO—HHFLHYDFHEHEE: 278 kWh/ A

(H#:FEREFRKESS http://www.fepc.or.jp/enterprise/jigyou/japan/ )

|
B15.9 KkWhIZEMNZFED 1.7BDESKIZHYET,
15.9 kWh /278 kWh X 30H = 1.7H
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LS —
RN ST L THEOAREIL—s oS IMW X80T = 160MW
(Gack UpAI= k7 L ) 42 A 7 [Z0csted&Vattenfall
B2 A—H ) Vestas | LB EE LA [F7=, R E2.78(81-0(#3508M)
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Courtesy of Vattenfall
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https://www.windpowermonthly.com/article/960850/technical-pro
DENMARK

More technical problems at flagship

project -- Vestas weighs option of s L —y
dismantling all turbines at Horns BEEBET—IILDO

Reef FSTIIVIERIELEREZ L,

1 June 2004 A~ - ALY N\ =
Vestas is considering bringing all 80 wind turbines at the offshoreWIND.biz

Danish Horns Reef offshore wind farm ashore to carry out hittps:/ fwww.ottshorowind biz/2015, 10/ 20,/ toulty part ef homs rev 2 cable tound)
repairs to faulty transformers, generators and correc

director, S%l.rjerad Sigaard. The Vestas EFD 2 MW n;?ch ines

were instalied two years ago 14-20 kilometres ot the

west coast of Denmark in the North Sea. F«‘ElU|t3¢'r Part of Horns Rev 2 Cable Found
Energinet.dk has located the part of the
Horns Rev 2 subsea cable which

caused the offshore wind farm’'s

connection to go out of
service on Monday.

INDEPTH  CONFERENCE

The news that Westas may take the blades off each machine and
biring the turbine nacelles back to shore surfaced last month in a
prospectus released by the publicly traded company prior ko its
.ong planned capital increase. The brief reference was Followed by
a skatement by Danish utilicy Elsam, the owner of the 160 MW
Horns Reef station. The generator problems have not been widely
known about until now, but the trensformer problem has been
apenly discussed since autumn 2003. The replacement of all
transFormers was started earlier this year (Windpower Monthly,
tdarch 2004).

The transmission system operator (TS0} reported
that the error has been found approximatety 800
meters from Energinet di's platform at sea, which
collects electricity from numerous wind turbines

in the North Sea.

The cable is still out of service, and Energinet.dk is preparing to carry out the repair work. The cable is
scheduled to be repaired by November 25, subject to weather conditions.

Cffshore WIND 5taff; Image: DONG Energy/Archive (2008)

Posted on Ooober 20, 2015 with tags Energiner.dk, Horns Rew 2.
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Offshore turbine portfolio, Europe
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Offshore turbine portfolio, APAC
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Ambitious goals, both
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Well defined targets (3,500 MW offshore and 6,000 MW A

L

onshore), a solid support mechanism made available via e

N R I
multiple tender rounds and the provision of an offshore '
electricity grid result in increasing interest of the !
international wind energy industry in Dutch wind projects . — A

. . . . V'
Dutch companies play a major role in offshore wind farm e .,f.f;"
developments around the globe, being involved in almost 2018 ¢ <l108
all aspects of the offshore wind farm value chain. Utilities g,
and developers are looking for the latest technology and e
innovative products. A
d""- f;-’
If you want to learn more about and do business with the ';' I
. . . [ 4
Dutch wind energy sector, the Wind Days is the place to be. St Wikidririet
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(Vattenfall)
2016.11 TN Kriegers Flak (600MW) 499 EURMWh
(Vatterfall)
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20174 (= Gode Wind IT {1100 &0.0 EURMWh
(DONG)
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HOME > OFFSHOREWIND > GODE WIND 2 SURVIVES MINE SCARE

Gode Wind 2 survives mine scare

WW2Z device towed safely away from 252MW project for disposal

Homs Rev 3 Mine Goes Out
With a Bang (Videos)

UK: Ramora Disposes of
Mine near Greater Gabbard
DWF

German authorities hawve towed an unexploded sea mine away from Dong Energy's 252MW
Gode Wind 2 offshare wind farm in the German Morth Sea.

The mine, which was spotted at the edge of the wind farm earlier this week, is believed to
Frogman Corps Detonate be from World War 2, said Germany's Central Command for Maritime Emergencies
Mine at snnolt Offshore [Havariskommanda).
wind __.
Havariekommando towed the mine to a sandbank
Related Stories between the uninhabited islands of Minsener Oog and
Mellum, where dispesal is planned for this afternoon

CWind delivers for Dong during low tide.

08 Sep 2017
EOD Speclalist Ramora UK i The multipurpose vessel Mellum was on the job,
Horns Rev 3 Mine Goes Out With a Bang safely Disposes of wwi Uk orew becks GeoSea st accompanied by a Federal Polce vesse
Mine _. 31 Mar 2015 Earlier plans to detonate the mine offshore were

{Vi d ED S) cancelled due to bad weather.
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Floating Spar Floating Semi-Sub
Tripile 6 Foundations = 2 Foundations
80F dati [
sl II Floating Barge
1.4 ANNUALMARKET SHARE IN 2016 - SUBSTRUCTURES Tripod |I 1 Foundation
i ) 126 Foundations | f,f
FIGURE 7 type < |I / Others
Gravity base II /; — 16 Foundations
o
301 Foundations \l/.~

Jacket
446 Foundations

Monopile

493 foundations
88%

Monopile
4,062 Foundations
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MIDOS Pile

aver's newaest developmeant for

seabed drilling Is the MIDOS-

File - Mixed Drillad Offshore
Steel Pie, This plling system com-
bines the experience and know-how
«of Bauer for seabed drilling and soil
mixing tachnicues, The MIDOS-Plle
is the long awaited piling solution for
offshore wind, offering reliable foun-
dation piles for jacket structures with
negligible noisa emissions at competi-
tive costs, Wherever you do not need
rock drilling technigues you can use
the MIDOS-Fila.

The structural element of the MIDOS-
Pila is a steel casing: the dimansions
are determined by design calculations,
usualty 2.00 m to 2.50 m in diameter
ard 30.00 m to 45.00 m long. Tha
casing is positioned in the satellites of
the Bauer maodular template. Al the tip
of the casing a starter piece is moun-
ted with a diameter 0.30 m to 0.40 m
larger than the casing diameter. Al the
‘top of the casing inside one or seve-
ral rotary drives are clamped Into the
casing. This rotary drive turns a shaft,
which has at the botlom end sevaral
mixing tools fitting inta the starter piec-
as of the casing.

Speclally designed cement slurry exits
the mixing teol, S0 that the leosened
=0il is immediately mixed with this
slurry 1o a soil-cemeant-misture. When
reaching the final depth, the rotary
drives with the shaft and the mixing
ool ks extracted, the casing and the
starter pisce ramain in placa. The soil-
cement-mixtura hardens to a 28-days-
strength of approximately 5 MPa,
Depending on the properties of the
surrounding soil the MIDOS-Pile can
reach a bearing capacity in compres-
sion and tension beyand 20 MN.

The BAUER Dive Dirill

Relief Drilling for the Drive-Drill-Drive Method

causs too much noise or whan a
piling vibrator is used, Bauer has
avallable & system for quick and eco-

narmical ralsaf drilling for tha founda-
tion of jacket structures — the Dive
Drill, Often the soil conditions are
such, that the foundation piles do

not reach the necessary embedmeant
depth because of excessive bulldup of
friction. In this case the piling hammer
or vibrator can be withdrawn and the
Dive Drill Is inserted into the casing, i
clamps itsalf into the casing and drills
out all soil and rock maternial inside of
the casing.

I n cases whan pile driving does not

The Dive Drill is mounted on & special
outlitted crawler crane which contains
all controls, power and umbiical win-
ches to operate the Dive Drill safely
and efficiently. A spacially designed
drilling tool leosens the soilfrock and
then mixes it with the seawater in
order to be pumped up to the vessel.
The driling operation warks in one
continuous sequence where the Dive
Drill moves down inside of the casing
until it has reached the desired depth.
Momal drilling diameter is betwean
2.00 m and 3.50 m.

The Dive Drill offers distinct advan-
tages in refation lo conventional top
diifts:

It can be installed directly into the
casing when hitting refusal, regard-
less whether the top of the casing
is above or betow the water table.
The switch from pile driving or
vibrating 1o rellef drilling can be
accomplished within a vary short
time period.

The drilling tool can be eguipped
with teath (ar rollars) which fit
ideally to the soilrock to be exca-
wated, Therefore drilling progress
is much lasber than with conventio-
nal full face roller bit raversa circu-
lation drilling

Hi # : Bauertt
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UNITED KINGDOM

Dong scraps Humber plans

9 August 2016 by David Weston, Be the first to comment

“UK: Dong Energy has_cancelled its plans fo build a base port at
the Able Marine Energy Park (Amep) on the River Humber,
northeast UK, 3151. it cnuld nDt justify the mve*stment“

Dong will not set up a central base portin the UK, relying on existing infrastructure

VAVITNEVBRR MTERGEEETETT

EETADIEENBFENICHEIE,
In June 2015, Dong and port operator Able UK signed a

memorandum of understanding (Mol) to potentially use the port
as a base hub for its North Sea projects.

"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 skatement.

"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 fFollowed 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 pork
infrastructure was sufficient to support the development of the
UK's offshore pipeline.
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www.nedo.go.jp/content/100882557 pdf
HIFRAREA FIZLF— BREGHSHRAR

Ishikari Shinko

EFEE (96MW) E // @EDO
Setana port(Semi) :

‘ #HEE (1.2MwW)

(Duplicated project is eliminated)
Mutsu bay / Yokohama

BEERE - ##RE] (B0OMW - 80MW)

Tsugaru west / Tsugaru

)\ - DOh .5 .
n3e - DH'D (800MW - 500MW - 480MW) —

Happou Noshiro /VERER (180MW) —
Noshiro port ‘ REAUE (88MW)
Akita north BEIRIED (455MW) —

- TONIEZE (80MW) :Mustsuogawara
Yurihonjo

- BFIASERTR (1,000MW)

- BEE (10MW)  Sakata port(Semi)

Akita port

3 | T //
s | BREE (55MW) | *}{EEII% (BM\Z\I) 4 j : Fukushima|Floating]
FEHEREM (60MW) HAkt‘ta P"T:“ Ber, d & I(%%[_E';Su B  Kchima port
Kitakyushu port JEAUMNEGMW) -~ ing] % , | EBE GoMw) || ESE (187MW)

Tt (22oMw) || FEAE (zmw‘)\ /"“ '

PFH (24MW)  Choshi

Saikai Enoshima & R AEET 7. 5MW
N [ & = = - As of 24 Jan. 2019
[Floating] EELS (240MW) . ‘ Nyuzen Total MW in EIA process etc. In EIA %)r:)eration
e : process
Goto AEBMHH 2MW) — d RE7CAFHREPORMN (S51) Rty )
Goto (GCS) REfH (22MW) : Port associated sea area . (Port) B X1 726 MW I:l I:I 46 OMW
[Floating] . General common sea area (GCS) —fi%&Ei 4,627 MW 18.4MW
t-',: HE : BEEESMRERERERY ND—0 (BEE)
Based on the EIA announcements by MOE
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