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Ongoing Tidal Power Projects

Nova Scotia, Canada Scotland, UK North Ireland, UK

Funddy Bay: 500MW |-+ *| ROUND1: 1000MW | ROUND2: 300MW

South Coast, Korea

Total: 950MW

Ontario, Canada | e
Lawrence Rv:15MW |/ - L

New York, USA Iy L b N
East River: 10OMW Channel Is., UK Gujyaraat, India

285MW Cambay Bay:100MW

HRADOERART v IL: 260GW
Tidal Potential of the World : 260GW
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Annual energy production (TWh/y]
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Tidal Current Power Generation
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Merit Deficit
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OpenHydro

300kW
(2006)
Scotrenewable
OpenHydro 200kW (2011)
TIMW

Voith Hydro Atlantis Hammerfest TGL 500kW
1MW (2011) 1MW (2010) 1MW (2011) (2010)




European Commission Determined to Invest
Two Tidal Farm Projects
(December, 2012)

ANDRITZ HYDRO Hammerfest HS1000 Siemens Ocean & Hydro Business
1MW x 10 in West Islay 2MW x 4, in Kyle Rhea
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FEER A GERI,KFESOMLELE) 250 TWh/year
FEER D GREARK., BEAB30kmELA) 1,350 TWh/Year
R (BEORMTCRIAEL) 19 TWh/year

HT (REEE 1,870MwW) 6 TWh/year
Bl (RIBEEL276MW) 10 TWh/year
AEE REORFTEEER) 47 TWh/Year
=k 1,682 TWh/year
BADEHEEEILHL,000TWh/ETHIDT,. 2EHZD!

NEDOREZE BFEIRILFT—HRTUUXILDIBEIZZRDIEF H23.3
$¥) 1TWh = 24 X 365 X 0.000114 TW = 8,760 X 114MW




Suitable Sites for Tidal Current Power Generation

Akashi L _

I Kanmon

Hirado | . | NarUtoI
Kurushima
JHano : -

| Goto \LHayasaki

\U\Iagashima

Data SIO; NOAA, U.S. Navy, NGA, GEBCO

Image Landsat G()(‘)((gle



una Turbine
by Nova Energy

Darrieus Tidal Turbine by Nihon Univ. = = _/ ' R
In 1986 o L .“““:“;
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=" by Kyushu Univ.



NEDO Project (2011-2012)
JNFE T & HIRE

Kawasaki Heavy Industries, Okinawa Electric Power




BE PSS Ik T 0D iR 3 B R RE 3= BR (2012 - 2013)
M, N ITEXRE
by Kitakyushu City and Kyushu I\n'gt._‘T_eﬁch. o

Demonstration Experiment in Kanmon Strait, 2012-2013

= = am

Max. Tidal Speed :1.3 m/s
Rated Power :1.4 kW
Period of Exp. :2012.3~2013.3
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Tohoku Recovery Next-generation Res. & Dev. Project, 2012
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R & D of Ocean Renewable Energies for Sanriku Coast of Tohoku

RAKFPEERMAERR MEEHR. K TRER. ALRBEEZR

Profs. Rheem, Kinoshita, Maruyama, Inst. Industrial Sciences, Univ. of Tokyo
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NEDOZRU /M ERHEE (2012~ )
(B FIRIILT—RERMAEFER CAERXFRAEE) |

R&D of Next Generation Ocean Energies, Oil Pressure Driven Tidal Current Power

PR E T, BRAS . UMK
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Oil Pressure Driven Tidal Current Power System

Sasebo Heavy Industries, Univ. of Tokyo, Kyushu Univ.
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Oil Pressure Driven Tidal Current Power System



e Bathymetry Observation
2 -5 April, 2013
KU =+ Tokyo Kyuei—+Ocean Engineering
e Tidal current velocity by Ship-board ADCP
9 —10 April, 2013
Kagoshima U. +KU
e Installation of bottom mount ADCP
18 — 19 April, 2013
KU+ Tokyo Kuei
e Recovery of bottom mount ADCP
17 — 18 May, 2013
KU+ Tokyo Kyuei
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Bathymetry of Naru-seto Narrow Multi-Beam SONAR Image by Side Scanning SONAR
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Shipboard ADCP
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ML GBEERIEADCP)
REME

St.1 132° 4911.77N, 128° 544727t (Y HF :/KFE20m)
St.2  132° 522297 N, 128° 5726.47E (FEJIRHEEF : 7KiE20m)

aE HA

St.1 2013%F4H18H(K) 12:00 ~ 5H17H(£) 14:30
St.2 2013%F4H19H(%£) 9:00 ~ 5A18H(L)

ADCPER B IR (BB H#F )
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e Tidal Simulation by —

334

FVCOM(Finite Volume i

Coastal Ocean Model) T
z..L

e Calculation Area g N
32° 12"N ~ 33° 36"N Foor

128" 12"E ~ 129° 36"E 26 |

e Non-Structural Meshes 24 |
(Max:4000m, Min:30m SO P T PRNTY EVUTY FRVEY PEUEY TUUTY TYRTY FUTIY TURTY TUNTE PRI TUVEL FOOY

126.2 1283 1284 1285 1286 128.7 1288 12689 1290 1291 1292 1293 1204 1205 12986

Longitude(°E)

Elevation(m) ADCP in Naru-Seto

419 af20 421 4f22 a/23 af24 425 4726 427 428 429 430 5/1 52 53 54 545 5/6 S5/F7 S5/8 59 5/10 511 512 5/13 5/14 5/15 5/16 517
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ADCPEP at MNMaru Strait
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Latitude(N)

Water Depth(m)

Power Density (kW/m®)
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Adopted Tidal Current Test Field
ERL264E7 H 15H (ul. 15, 2014)

SRS, e R
Adjacent Sea of Awashima, Niigata
IR EE, EREE
Northern area of Yobuko, Saga

-HEh-BET, REGE

Goto City & Saikai City, Nagasaki
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Test Fields for Tidal Current Power in Goto City
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Min. of Environment : Project for Promotion of Realization of Tidal Current Power Generation
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Hydrodynamic Interaction between Turbines

Induced Vortex Field by CFD
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