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Ocean Energy Association , Japan
(OEA))

foundation: 2008, March

objective: promotion of Ocean Energy in Japan by cooperating
universities, Industries and governments (offshore wind, wave,
tidal current, OTEC and marine bio)
members: 59 companies (Heavy Industry, Venture business, banks,
Investment companies, etc. )

196 individuals (university professors, researchers in institute,
government officers, citizens, etc.)
activities: Ocean Energy Forum(every year)
information exchange, international cooperation
propose for promotion of prototype tests
propose for promotion of test sites, etc.



Renewable energy is closely related to Rural
vitalization & rebirth of declining town

hardware ‘ nice story

* Nice stories for each peoples rather than
hardware, namely road or building itself

e Design of communication between peoples
to share CIVIC PRIDE

e Key words of the stories are safety and
environment

 Ocean energy is a very good example!

e Co-work with fishermen is not a headache, but a
wonderful opportunity |



Why the renewable energy?

* Global warming

e National security (variety of energy sources)
e Self-supply

e Safe

Ocean Energy one of the most possible one of renewable, when
we consider 2050!



Renewable energy used to be generated on land,
but will be generated on the deserts and the oceans
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Tests of Ocean Renewable Energy Devices

at the sea
10000 ,
. - =
Generator capacity: o -7
. Pelamjs = ~ / Hywind
10 times every 10years | . |-~ o A,
SeaGen > | N
{ o~ TN Pelamis -~~~
1000 [ 7arss7 P SN S
L~ - JO Pelamis
_ -] Seaflow "\ pa
PTQ - o “=-=" | Open-Centre Turbine
[ | Eliogean 0 Free Flow System @
- Nereus
NELHA - sttingray @ . & ®
100 - - gray Sea Snail OPowerBuoy
AT(—RI-) A
O Clean Current Blue H Tech
Tocardo Aqua
@ Kensington
Edermar @ O Wave Drggon
10 O CoRMaT
A: B A WaveRoller
. (@) Wave Rotor
Gorloy Helical Turbine (@)
t.:ﬁﬂ:t
WL IFNOIL
oEE
1 >
1990 1995 2000 2005 2010

Ph & 6



(:.’ S CROWN Offshore Wind - Round 3 Zones
P ESTATE

Ry Round One & Two
"! Wind Famm Sites

[] Round 1 Wing Farm Sies
Round 2 Wind Farm 3ites

—— UK Contnental Sheit

====* 12 Nautical Mile Lime

ot

]

i STy

2 P,
i

MaRS

Mz -inc Resource Systern
Bme AL Auer : DOF
QA: SR

FEWE - 5tk TECROWN

- o€ ESTATE




FIrSt Floatlng Wlnd Tu rblne Of Offshore location 10 km off the coast of Karmay, Norway
| the world =
Hywind demonstration

(Norway StatoilHydro)

2007: planning of 3MW demo.
Plant, tank test at
Sintef Marintek
2008: design and
construction pt
2009: start of demonstration
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Principal particular
turbine : 2. 3MW
draft : 100m
diameter of rotor : 82.4m
water depth : 120-700m
displacement : 5300m
mooring : 3 lines



USA

Projects
(1)Wave Energy
-OPT (Oahu, New Jersey, Oregon) |
- Finavera (Oregon, Washington, California) 5=
 OceanLinx (Maui, Lahore)
(2)Tidal Current
Verdant (East River/NYC, St Laurence River,
Baguette Sound)
- OPRC (Marine)
R&D, supports
-OSU Wave Test Site(by Oregon State)
-EIS2007 1000milion$ to Research Institutions like
University on Hydraulic R&D
*90% support to Ocean Energy R&D by DOE 9




China

- Coast line(main land) 18,000km, islands 14,000km
Wave12,825MW, Tide1,255MW, Tidal Current
13,948MW

«2x10%*%12 Yuen until 2020 to total renewable energy

40KW Direct Drive Variable Speed Current Power
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cxwindtech

Chinese Wind
Power City
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Offshore combined floating wind
power generation technology

v BEAEGXFEFRNREBERARER

* Marine Combined Floating Platform employs an octagon architecture, comprising § floating wind bases, which an
integrated struclure under suppert of cylinder columns and This struct evenly scatters the load of entire system
wtilizing the principle of stability of triangle.Such a floating platform is & flexible supporting structure, whose octagon base is strong enough
fo endure hurricane occurring on the sea.lt can be placed everywhere on the sea regardless of water depth and realize non-grid-connected
wind power, thus supply energy to various ocean activities. The *Offshore ined floating wind power generation
technology * makes the human being's dream of deep-ocean wind power come true.
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Korea

very keen to renewable energy development

*huge potential of ocean energy
tidal . 6,00MW
tidal current : 1,000MW
wave : 6,900MW
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European Marine Energy Centre since 2003
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Ocean energy test sites in Europe
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NAREC Natlonal Renewable Energy Centre

. Blade Testing

Workshop of turbine blade (7% : it 5% {iF B X . :E J%ﬁﬂm

@operation
number of employees is 115 in 2010
cooperate with local universities and institutes
back up from universities
education and research utilizing the facility

Budget for founding:30mi|lion£ ($93918H).

test site:22.85million & (#929.71=
(%9 BF) O AREZHIR(ERK)



Bench test of drive train for wind and
tidal turbines

B Performance and endurance tests of gear box and

generator
B for wind turbine (Fujin/&#f) : 15MW, for tidal : SMW

15MW Turbine Drive Train Testing Facility |



Blade test fasility

B strength test

fatigue test, fracture test
B span 100m

existing max span: about 80m




e Total system of R&D and Education

— Industrial Doctoral course of offshore energy is important!

Japan should learn this total system!
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Oyster
Aquamarine

set up in 2005
team now numbers
over 60 peoples
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France

France Energy Marines launched in 2011, center of R&D
Ecole centrale de Nantes, SEM-REV
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Nuclear plant makers: AREVA etc.
Heavy industry makers: ALSTOM etc.
Low cost floating wind turbine (IDEOL): concrete float with moon

pool etc.




ALSTOM’s 7MW wind turbine

Now: training of maintenance on shore

Then: commercial bottom mounted
wind farm

Training of workers and quality control of
a production line at a tentative factory
that used to be for a ship building

Under construction of a huge manufacturing
plant that produces 100 turbines every year
at a port area




Renewable Energy contribution to
total energy consumption of Japan
in 2030 proposed by Government
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Floating wind turbine
2011~2015 at Goto islands

Univ. Kyoto, Toda const.,

Fuji H.l., Fuyo Ocean Develop

NMRI
e« 2MW
e Evaluation method of a wind farm

e Research to reach consensus between local
stakeholders

 Weather, Sea conditions, safety design,
maintenance, environmental assessment
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NEDO Ocean energy R&D

(1) On-site tests of commercial plants
"wave Mitsui Ship Building
point absorber, oil liquid transmission
at Kozushima

" wave MHI Bridge & Steel Str. Eng.
Toa Const.
In front of break water, OWC at Sakata
" wave Gyro Dynamics, Hitz

Gyroscope type at Shimizu
*Tidal current  Kawasaki H.I.
construction & Maintenance, mooring
at EMEC



(2) Technologies for next generation

Tidal Current  University of Tokyo, IHI, Toshiba,
Mitsui Glob. Strat. S.
Single point mooring, horizontal axis

turbine
“OTEC Saga Uni., KOBELCO

Thermal transfer, floating riser system



Conditions of the site

METI Wind Farm

Water depth 100~200m

Average wind speed more than 7m/s at the hub

position H1M (2011~2013) W2 (2014~2015)

Max. significant wave height 7~14m"~""7 77 77550777 | 770w 7 SR
[ =]

From the coast

more than 20km

Condition of the turbine

2 x TMW + 2MW wind turbine 3ODRMMAOER
RUOINEE / HANSE / E8ER
and floating substation

EHROWT / W9 - RIE / Bl SREODL / RGOl / EROBS
Turbine style: downwind and gearless
Type of floating structure:

spar and semi—sub



Transportation of compact semi 2MW

Transportation of floating sub-station



V-shape Semi
7MW



Hybrid wing & Tide:
NEDO Ocean energy R&D
by MODEC
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R&D of Clean energy for Tohoku regeneration , 2012-2016 By MEXT

_ Characteristics of the demonstration sites
The sites
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Bench test of hydraulic drive train of wave power

Forced—oscillates the hydraulic drive train by a hydraulic cylinder to
obtain its efficiency (2014)
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Drive train efficiency

Confirmed 40kW generated power for designed

waveheight 2.0m and 70% efficiency for heavy seas
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Tidal current turbine: CG picture for permission of Natural Heritage
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Urgent issue for Japan

Research & Development: total
system of multi-disciplinary
education, public funded projects,
drive train test facilities and scale
& full scale test sites like UK
Commercialization: accelerate by
packaging of national strategic
approach



Ocean Energy Test Site applicants where local governments preparing
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What should do in Japan?

Political: Show the target of Marine Energy
introduction, assuming a market & investment
size, and then the road map

Infrastructures: First of all, Test Sites, reduce
the high cost factors (working ships, port
facilities etc.)

Prepare commercial sea areas: ocean space
planning

Create new simple regulation



Summary

Japan has not decided yet the target of Marine
Energy introduction

The government will shortly make the road map,
hopefully

Japan can make 35% of total electricity by
renewable in 2030

Some of them should be marine energy
Marine energy can contribute much more in 2050

In order to do that, many problems remain. We
have to do a lot cooperating with international
colleagues.



