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Application of automotive drive motor
systems to offshore wind power




Car ownership rate (%o)

Calibration of logistic function to actual data from 1960 to 2020

Car ownership rate(%) :
Number of private cars and commercial vehicles owned per 1,000 people

Logistic function: Y(x) = S/(1+m*EXP(-r*(x-x0)) (1)
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Saturated mobility demand seen from car ownership rate.
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Japan's Energy Self-Sufficiency Rate and Energy balance

2023.1.14

Primary energy Final energy consumption
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Sea areas with good wind conditions and port areas for
Installation of wind turbines but has issues.

36 Sea management area

= Issues.
' (1). There is no experience in Europe
for R&D of large floating wind turbines
(water depth and typhoon intensity in
Japanese waters).
(2). Longer payback period due to larger
size
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Hierarchy and size for an electrolytic H2 supply capacity
of offshore wind farms
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Increasing size of HAWT and FAWT

Reference plan

Displacement
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First floating offshore wind turbine Hywind

Siemens Hywind Floating Wind Turbine
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Design concept study of Wind Turbine
-Torque Transmission & Power Generation System-
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Dlscussmn Required amount of Hydrogen -Energy balance before/after-
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Conclusion

1. Alogistic function ;The demand for goods in the world will be saturated around 2070.

2. The saturation amount and timing ;To develop appropriate technology development,
and investment to eliminate the over and shorter estimation : Offshore wind power
technology is a solution of simultaneous equation of issues that can/should contribute
to automotive technology.

(1) Climate change (COZ2 reduction, strengthening disaster prevention systems)

(2) Energy security (shortening transportation routes through local production for local consumption)

(3) Fossil fuel purchase cost saving (10 trillion yen/year)

(4) Regional economic circulation through integration with port development, etc.

(5) Mutual complementation of existing industries that are difficult to electrify (steelmaking, chemicals,
boilers, etc.)

3. Numerous reused EV/HEV/PHEV motors can be installed in lightweight, low-cost
floating wind turbines before 2030.

4. This report quantifies the energy supply-demand relationship in Japan, demonstrates
the potential for energy independence through electrification and indirect hydrogen
electrification, then discusses the following issues for reducing the electricity load.

(1) Hydrogen distribution between transportation and industrial sectors
(2) Development of technology to use water as hydrogen-containing fuel
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Changes in the penetration rate of durable consumer goods in
Japanese households and in each country show sigmoid curve.
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