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Future Vision of Floating Offshore Wind Turbines and

Future Activities in National Maritime Research Institute

by
CHUIJO Toshiki, KUROIWA Takao, and KOKUBUN Kentaroh

Abstract

The use of floating offshore wind turbines (FOWTs) are spreading in Japan and Europe gradually, and
Japan has set a plan to generate 1.7 % of total generated power by wind turbines. One of the drawbacks
for the commercial use of FOWTs is the reduction in levelized cost of energy (LCoE). Technological
developments, combinations of developed technologies, volume efficiency, etc. are all important to
reduce the LCoE to that of the average commercial wind farm in Europe. NMRI has organized the
Offshore Wind Turbines Project Team to address these problems in collaboration with private companies,
universities, and the government. This paper introduces measures to reduce the LCoE based on the
analysis of initial costs of existing projects in Japan. The future vision of FOWTs and activities in NMRI
are also introduced in this paper.
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Turbine 525 509 256 1334 594 | 232
Foundation 231 778 557 352 1052 | 192
Mooring 62 257 346 117 107 60
Installation 258 334 1095 513 495 82
Balance of
330 250 558 226 316 111
System
Decommission 50 85 106 113 109 26
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JE, 2050 FETIZENEN 8.5 m/s FRE, 50 WFRE L E LT
W5, ETEREREREA 05 %, EATICRT A MR OEIS
15 %, WIHEHICBSTA2MHEAGOEIEGE 30 % FlT-& L
T2 $&E L.

HEAA MOREORER, BAEAERT 57201I0%, 9
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Year 2020 | 2030 | 2050
Number of turbines 1 100 100
LCoE (¥kWh) 40 15 8
Capacity factor (%) 43 43 50
CAPEX (Mil. ¥MW) 1500 | 537 | 341
O&M 50 10 5
Insurance 10 5 4
&Tiﬁ% Indirect expense | 7.5 | 1.5 | 0.8
Interest — 9.8 6.2
Subtotal 67.5 | 263 15
-3 VHERADERBEORR
Cost breakdown (Mil. ¥ MW) | 2020 | 2030 | 2050 EU
Wind turbine 200 150 105 149
Floater construction 400 159 80 80
Mooring material 100 18 14 76
Installation 500 78 50
Sub-station construction, other — 44 28 47
construction
Electrical ~ cable  material | 300 50 40
$ installation
R &D cost, Interest 38 24 NA
Total 1500 537 341 352
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