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Total Capacity of Wind Power in the World (2) 



 

Total Capacity of Offshore Wind in the World 



Offshore Wind Power  

         in Japan 

Hibikinada 

2013 

JSW 2MW 

Kabashima  

at Goto Islands 

2012 FHI 100kW 

2013 Hitachi 2MW 

（Floating） 

Choshi 

Jan 2013 

MHI 2.4MW 

Kamisu 

2010 FHI 2MW X 7units 

2013 Hitachi 2MW X 8units 

Fukushima 

2013 Hitachi 2MW 

2014 MHI 7MW? 

2014 MHI 7MW? 

（Floating） 

Setana 

2004 

Vestas 

 600kW  

X 2units 

Sakata, 2004 

Vestas 

 2MW X 5units 

Hakata 

2011  

Lens type 3kW X 2units 

（Floating）  

Sasebo, 2009 

  1/10 Model 

(Floating)  

Black: Early exam. 

Green: Founded type 

Brown: Floating(small) 

Blue: Floating type 

        : National Project 

Note: FHI’s WTG division has merged  

           by Hitachi in July 2012. SOURCE: 

JWEA&JWPA 



Murakami, Niigata 
5MW X 44 



National project of offshore wind in Cho-shi area 

By NEDO in October, 2012 



National project of offshore wind 

in Kita-Kyushu area 

By NEDO in May, 2013 



Source; Fukushima offshore wind consortium 

2013 2013 2014 2014 

Hitachi 2MW 
Mitsui semi-sub 

MHI 7MW 
MHI semi-sub 

MHI 7MW 
JMU Spar 

Hitachi 
JMU Spar 

Fukushima floating WT project  (Overview) 

Project Consortium:11 members   
Marubeni (Project integrator) 

MHI 

University of Tokyo 

Mitsubishi Corp. 

IHI Marine United 

MES  

Nippon Steel 

Hitachi 

Furukawa Electric 

Shimizu Corp.  

Mizuho Information & Research 

METI’s Fukushima Recovery, Experimental 

Offshore Floating Wind Farm Project 

http://www.google.co.jp/imgres?imgurl=http://www.thr.mlit.go.jp/miharu/outline/img/map01.gif&imgrefurl=http://www.thr.mlit.go.jp/miharu/outline/outline02.html&usg=__ZezEcMvfKqqer9AmXYOuFKkm-rs=&h=345&w=300&sz=13&hl=ja&start=3&zoom=1&tbnid=Xz4PpG111MzoIM:&tbnh=120&tbnw=104&ei=XWO0T-bLPIb_mAXH8bnvDw&prev=/search?q=%E6%97%A5%E6%9C%AC%E5%9C%B0%E5%9B%B3%E3%80%80%E7%A6%8F%E5%B3%B6&um=1&hl=ja&safe=active&gbv=2&tbm=isch&um=1&itbs=1


MOE Floating WTG Project at Kabashima 
Islands, in Goto Nagasaki Pref.  (1)  
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PC Hybrid Spar,  Catenary Mooring,  

100kW in 2012                                 2MW in 2013  
Source; MOE Project consortium 



 

Source; MOE Project consortium 

MOE Floating WTG Project at Kabashima Islands (3)  



Comments of MOE Project 

• The first grid-connected FOWT in Japan 
(100kW half-scale model) was attacked by 
severe typhoons, but it survived with no 
damage. 
– The survivability of the spar type FOWT against 

typhoon attack has been proven. 

• The full scale FOWT (2MW model) has 
successfully been installed and now in power 
generation stage. No major technical barrier 
has not been identified. 

• Further cost reduction and experience are 
required for commercial realization of the 
floating wind turbine system. 
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Source: STATOIL Website 



Offshore Wind Turbine System ( Structures for each water depth) 

30m 50m 

100m 

 スパー型浮体（２MW） 

 長崎実証事業 

 福島実証事業 

着床式 浮体式 

 銚子沖実証事業 北九州沖実証事業 

重力式基礎 
重力・ 

ジャケット式基礎 

ジャケット式・トリパイル式基礎 

モノパイル式基礎 

低コスト浮体式洋上風車の開発 
軽量浮体・風車、低コスト係留 
浅水深で設置可能かつ低コスト 

低コスト浮体式洋上風車 
実現可能性調査（H27） 

対象海域 
 ：水深50m～100m程度 

『次世代浮体式洋上風力発電システム 
実証研究』 

 

 

 

 

 

 

 

New project of deep 

offshore from 2015   

by NEDO, Japan 

 

 

 

 

 

 

 

 

 

 

 Source: NEDO 



One Example of Future Offshore Wind in 

Floating Type 

Source: Aerodyn HP 
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Distributions of Induced Coefficient on Surface of Rotated Blade 

Future Technology of Giant Wind Turbine  

for Offshore Wind  (1) 
 

Two-Blades Turbine 

1) Comparatively low cost 

2) Easy maintenance in offshore 

3) Teetered hub or traditional one?  

Source: AIST 



Future Technology of Giant Wind Turbine for 

Offshore Wind  (2) 
Vertical Axis Wind Turbine of Darius Type 

1) Low center of gravity in turbines,  2) Easy transport ?  
 

Source: Nenuphar Website 



Mitsubishi Heavy Industries Technical Review Vol. 50 No. 3 (September 2013) より 

Future Technology of Giant Wind 

Turbine for Offshore Wind  (3) 
 

New Drive-train of Hydraulics 

1) Gearless 

2) Small size of generators  

          is available. 

3) Easy development to larger size 
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53％ 

Negative Damping Analysis for Spar-Type Offshore Wind  
RTS control in order to make variation of power and tower movement smaller 

with small reduction of power 
 



Stakeholder Management Research 
in Nagoya University 

Set up of offshore wind projects in Japan 
• Communication with local stakeholders 

– To identify local stakeholders and to coordinate their interests 

– To support local offshore wind energy policy 

– To create local benefits through an offshore wind project 

– To give lectures and workshops to local people 

• Communication with governments and private companies 

– To discuss the laws to use general sea areas 

– To discuss risk analysis 

Workshop at a elementary school Consensus building process in a general sea area Relationship of stakeholder management and risk management 

Source: Nagoya Univ. 



Roadmap of Electricity for 2030 by JP Government 

 

Electricity Demand Electricity Constitution 

Economic Growth 

1.7%/year 

Save Electricity 

1961x108kWh 

 

Generated Electricity 

12780x108kWh 

Renewable 

 

 

Nuclear 

 

 

LNG 

 

 

Coal 

 

Oil  

 

Geothermal1.0% 

Biomass 3.7% 

Wind 1.7% 

PV 7.0% 

Hydro 8.8% 

So small wind is !  

Unbelieable ! 

Source: METI Website 



             
H26 
2014 

H27 H28  H29  
H30 
2018 

H31  H32 
2020 

H33 H34  H35  
H36 
2024 

H37 H38 H39 H40 H41  H42 
2030 

Cumulative 
Installed 

Capacity  Target 

Cabinet 
Secretariat, 

Government of 
Japan 

METI (Ministry 
of Economy, 

Trade and 
Industry) 

MLIT 
(Ministry of 

Land, 
Infrastructure 
and Transport) 

MAFF 
(Ministry of 
Agriculture, 
Forestry and 

Fisheries) 

MOE 
(Ministry of the 
Environment) 

Project of 
Power 

Generation 

Stake folder managements, Investigation of sea area for fisheries 

First stage of PJ (2GW) 
Decision of  project area 

Construction of system  
for promotion 

ROAD MAP of Offshore Wind  
proposed to government by councellors in Office of Cabinet Secretariat 

Generation and transmission of electricity 

Public 
participation
& selection   

Decision 
of plan ２０

GW 

Second stage of environ- 
mental assessmament       

１０ 
GW 

Extension of grid for offshore wind 

Selection of project area in 
the port and general sea 

Certification and new laws 
for floating offshore wind 

First stage of Environ- 
mental assessment       

FIT for 
offshore wind 

       Reconsideration of FIT for offshore wind 

First stage 
of project 

applications 

Decision of primary connections 
to electrical grid  

Decision 
of PJ 

Second stage 
of project 

applications 

Raising of  related industries ( marine engineering, construction and wind turbine) 

0.2 GW Before project 

Selection of floating offshore wind taking fishermen into account 

Selection of fix-structured offshore wind taking fishermen into account 

Wind/Wave  measure-
ments in candidate area 

２ 
GW 

Generation and transmission of electricity 

Second stage of PJ (8GW) 
Decision of  project area 

Public 
participation
& selection   

Third stage of PJ (10GW) 
Decision of  project area 

Public 
participation
& selection   

Wind/Wave  measure-
ments in candidate area 

Wind/Wave  measure-
ments in candidate area 

Decision 
of PJ 

First stage of 
constructions 

Second stage of 
constructions 

Third stage  of 
project 

applications 





 経済産業省HPより  http://www.meti.go.jp/press/2013/01/20140107001/20140107001.html 

FIT for OFFSHORE 

• CAPEX  1.07MYen, 1.12MYen 

NEDO PJ 



 

• CAPEX  450KYen  

• CAPEX  540-590KYen 

• CAPEX  750-790KYen 



 

Source: METI 

FIT without tax 

CAPEX 

OPEX 

Capacity Factor 

IRR 

Period 

FIT for OFFSHORE 

36Yen/kWh 

565 KYen 

22.5KYen 

30% 

10% 

20Years 



Typhoon attack  
Miyako Island was hit by huge Typhoon 
#14 on 11.Sep.2003 and all 7 WT were 
destroyed;  3 fallen down, 3 lost blades,   
1 lost nacelle roof  

High level of turbulence in wind 
due to complex terrain 

Strong Lightning 

 

New  Guideline for Wind Turbines in Japan and Asian Area 
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Japanese Typhoon Experience and etc. 


