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ᴫせ

ୡ⏺ࡢ㢼ຊⓎ㟁ࡀᣑ୍ࡿࡍ᪉ࠊ᪥ᮏ࡛ࡣഴྥࡢ≦⌧ࠋࡿ࠶つไࡿࡼᘢᐖࡸᴗ⪅

ࠋ࠸1.5㹼2 ಸ⛬ᗘ㧗 ࡾࡼୡ⏺ᖹᆒࡣᑟධ㈝用ࡢ㢼㌴ࡢ᪥ᮏࠊࡃࡉᑠࡣᕷሙつᶍࡽᨭ㊊ࡢ

⬺Ⅳ⣲㟁※ࡢ࣒ࢸࢫࢩᵓ⠏ࠊ࡚ࡅྥኚືᛶᑐ⟇ࡸ⣔⤫ᙉࡢ㈝用ࡶ⪃៖ࡿ࡞ࡽࡉࠊࡿࡍ㢼ຊ

Ⓨ㟁ࢺࢫࢥࡢ࣒ࢸࢫࢩపῶࡀᚲせ࡛ࠋࡿ࠶᪥ᮏ࡛ࡣᾏእẚ㍑ࠊ࡚ࡋ᪥ᮏ≉᭷ࡢẼ㇟᮲௳ࡿࡼ

ᑟධㄢ㢟ࡀከࠊࡵࡓ࠸᪥ᮏᆺ㢼㌴ࡢ㛤Ⓨࡢヨࡀࡳᵝࠋࡿ࠸࡚ࢀࡉ࡞ࠎᮏᥦ᭩࡛ࠊࡣ᪥ᮏࡢㄢ㢟

ࡿ࠶ὶ࡛ࡢᆺ㢼㌴ࠊࡋ⌮ᩚࢆᢏ⾡ᑐ⟇ㄢ㢟 3 ᯛ⩼Ỉᖹ㍈㢼㌴ࢆᑐ㇟ࠊ㢼ຊⓎ㟁࣒ࢸࢫࢩ

ᐃ᱁ฟຊࠊࡧࡼ࠾ࢫ࣮ࢣ‽ᇶࠊ࡚࠸ࡘὒୖ㢼㌴≉ࠋࡓࡋ᥎ィࢆࢺࢫࢥᑗ᮶Ⓨ㟁ࡧࡼ࠾≦⌧ࡢ

ẚࡀᑠࢱ࣮ࣟࡃࡉᚄࢆࡾࡼࡇࡿࡍࡃࡁ㢼㏿ 7 m�s7.6ࠊ m�s ࡛タഛ利用率50㸣ࡿ࡞㧗タഛ

利用率ᆺὒୖ㢼㌴ࡢ⤒῭ᛶࢆホ౯ࡢࡑࠋࡓࡋ⤖ᯝࠊつᶍᑟධࢆᐃࡓࡋὒୖ㢼ຊⓎ㟁࣒ࢸࢫࢩ

 �kWh 14ࠊ�kWh 12ࠊࢀࡒࢀࡑࡣࢺࢫࢥⓎ㟁ࡢᾋయᘧࠊᗋᘧ╔ࡿࡅ࠾ࢫ࣮ࢣ‽ᇶࠊ࡚࠸ࡘ
ࢀࡒࢀࡑࡣࢺࢫࢥⓎ㟁ࡢᾋయᘧࠊᗋᘧ╔ࠊࡣ࡚࠸࠾㧗タഛ利用率ᆺὒୖ㢼㌴ࠊࡓࡲࠋࡓࡗ࠶࡛

12�kWh13.6ࠊ �kWh ࡛ࠋࡓࡗ࠶ᇶ‽ࢫ࣮ࢣᑐ࡚ࡋ㧗タഛ利用率ᆺὒୖ㢼㌴ࡢᘓタࡣࢺࢫࢥ 

2ಸ⛬ᗘࠊࡀࡿ࡞Ⓨ㟁ࠋࡓࢀࡉ♧ࡀࡇࡿ࠶࡛➼ྠࡀࢺࢫࢥタഛ利用率ࡿࡀୖࡀ㏦㟁㈝用ࡶ

ᢚࠋࡿࡁ࡛ࡀࡇࡿ࠼LCS ࡢィ⟬࡛ࡣ⬺Ⅳ⣲㟁※ࡣࢺࢫࢥࡢ࣒ࢸࢫࢩ 12㹼22 �kWh ࡛ࠊࡾ࠶㟁

ຊ㟂せࡀቑࡓࡋሙྜࡣὒୖ㢼ຊⓎ㟁ࡢ࣒ࢸࢫࢩᑟධ౯್ࠋࡿ࠶ࡀ㟁ຊᾘ㈝地ࡢࡽ㊥㞳ࠊⓎ

㟁≉ᛶ࡞㐠用᪉ἲࡶ⏘ᴗ⫱ᡂࡓࡵྵࡶᑟධᡓ␎ࢆホ౯ࡿࡍᚲせࠋࡿ࠶ࡀ௨ୖࡢㄢ㢟ࢆ⪃

៖ࠊࡋ⣔⤫యࡀࢺࢫࢥࡢホ౯࡞࠺ࡼࡿࢀࡉ⏘ᴗᨭࢺࢫࢥࠊపῶࡢࡵࡓࡢつᶍ࡞ᅜෆᑟධࢆ

ᐃࡓࡋㄢ㢟ホ౯ࡢᚲせᛶࢆᥦゝࠋࡿࡍ

Summary 
While the capacity of wind power has been on a steady rise throughout the world, it is stagnant in Japan. The 
market size in Japan is small due to the barriers of existing regulations and the lack of political support. The 
introduction cost of wind power systems in Japan is 1.5 to 2 times higher than the world average. Further 
cost reduction of the wind power system is required to construct a zero-carbon power system, considering 
the additional cost of variability countermeasures and system reinforcement. Because there are many 
environmental issues faced when installing wind power systems in Japan compared to overseas, various 
attempts have been made to develop Japanese-type wind turbines. In this paper, we summarized technical 
and social issues of Japanese-type wind turbines, and estimated the current and future generation costs of 
wind power generation systems for three-blade horizontal axis wind turbines, which is the mainstream design 
among large wind turbines. In particular, for offshore wind power systems, we demonstrated the cost 
reduction provided by Japanese-type wind turbines with a high capacity factor of 50% at a wind speed of 
7m/s and 7.6 m/s by increasing the rotor diameter with a low capacity output rate. As a result, for offshore 
wind power generation systems intended for large-scale installation, the power generation costs for bottom-
fixed and floating systems were 12 yen/kWh and 14 yen/kWh, respectively. Furthermore, for offshore wind 
turbines with a capacity factor of 50%, the power generation costs for the bottom-fixed type and floating type 
are 12 yen/kWh and 13.6 yen/kWh, respectively. Although the construction costs are approximately double, 
the power generation cost at grid edge is almost the same. The cost of transmission can be reduced as the 
capacity factor increases. LCS calculations show that the costs of decarbonized power systems are from 12 
to 22 yen/kWh. Offshore wind power valuable in a system with high power demand. It is necessary to 
evaluate an introduction strategy for wind power accounting for industrial development, and technical issues 
such as the distance from the power consumption area and power generation characteristics. Considering the 
aforementioned issues, we propose the need for industrial support to evaluate the cost of the entire grid system, 
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and the need for the evaluation of issues assuming large-scale domestic introduction required to reduce costs. 
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1 

�� ᪥ᮏの風力発電システムのㄢ㢟᪥ᮏᆺ風㌴の᳨ウ

1.1 ⥴ゝ 
ୡ⏺ࡢ㢼ຊⓎ㟁ࡢᑟධ㔞ࡀᣑ୍ࡿࡍ᪉ࠊ᪥ᮏ࡛ࡣഴྥࠋࡿ࠶⣔⤫㐃⣔ࠊ⎔ቃ࣓ࢫࢭ

ᑟࡢ㢼㌴ࡢ᪥ᮏࠊࡃࡉᑠࡣᕷሙつᶍࡽᨭ㊊ࡢ⪅ᴗࡸᘢᐖࡿࡼつไࡢ≦⌧ࠊ࡞ࢺࣥ

ධ㈝用ࡣୡ⏺ᖹᆒ1.5 ࡾࡼ㹼2 ಸ⛬ᗘ㧗ࠋ࠸⬺Ⅳ⣲㟁※ࡢ࣒ࢸࢫࢩᵓ⠏ࠊ࡚ࡅྥኚືᛶᑐ⟇ࡸ

⣔⤫ᙉࡢ㈝用ࡶ⪃៖ࡿ࡞ࡽࡉࠊࡿࡍ㢼ຊⓎ㟁ࢺࢫࢥࡢ࣒ࢸࢫࢩపῶࡀᚲせ࡛ࠋࡿ࠶᪥ᮏ࡛ࡣ

ᾏእẚ㍑ࠊ࡚ࡋ」㞧地ᙧ࠸῝ࠊỈ῝ྎࠊ㢼ࠊᏘ㞾ࡢ࡞᪥ᮏ≉᭷ࡢẼ㇟᮲௳ࠊࡵࡓࡢ㢼ຊⓎ

㟁ࡢ࣒ࢸࢫࢩᑟධࡿࡅ࠾ㄢ㢟ࡀከࠊࡵࡓࡢࡇࠋ࠸᪥ᮏࡢ㢼ἣ࣭⎔ቃ༶ࠊࡋప㢼㏿地ᇦ࡛ࡢᑟ

ධࠕࡿࡍ⬟ྍࢆ᪥ᮏᆺ㢼㌴ࠖࡢ㛤Ⓨࡢヨࡀࡳᵝࠋࡿ࠸࡚ࢀࡉ࡞ࠎḢᕞࢆ୰ᚰⓎᒎࡓࡁ࡚ࡋ㢼

ຊⓎ㟁ࠊࡣ࣒ࢸࢫࢩୡ⏺࡛ࡣᑟධタഛᐜ㔞 600 GW ࡞つᶍ࡚ࡋ࣒ࢸࢫࢩ※㟁࡞ᗮ౯ࠊ࠼㉸ࢆ

ᬑཬࠋࡿ࠸࡚ࡅ⥆ࢆⰋዲ࡞㢼ἣࠊ⣔⤫᥋⥆ࡢᨭࠊࡽ࡞㐲᪉ࡸప㢼㏿㡿ᇦࠊὒୖࡢ❧地ಶ

ᡤࢆᒎ㛤ࠋࡿ࠸࡚ࡋ᪥ᮏ࡛ࡶὒୖ㢼㌴ᣑ࡚ࡅྥᐇド◊✲ࡶ㐍ࠊࡾ࠾࡛ࢇᚋࢺࢫࢥࡣపῶ

ࠊࡣᮏᥦ᭩࡛ࠋࡿ࡞ᚲせࡀ␎ᴗᡓ⏘ࡿࡼ⾡ᢏࡿ࠸࡚ࡋⓎᒎ࡚ࡋ᪥ᮏᆺ㢼㌴ࠊホ౯ࡓࡅྥ

1 2ࠊࡋ⌮ᩚࢆᢏ⾡ᑐ⟇ㄢ㢟ㄢ㢟ࡢ᪥ᮏ࡚࠸࠾❶ ࡿ࠶ὶ࡛ࡢᆺ㢼㌴ࠊ࡚࠸࠾❶ 3 ᯛ⩼

Ỉᖹ㍈㢼㌴ࢆᑐ㇟ࠊ㢼ຊⓎ㟁ࡧࡼ࠾≦⌧ࡢ࣒ࢸࢫࢩᑗ᮶Ⓨ㟁ࢆࢺࢫࢥィ⟬≉ࠋࡓࡋḢᕞẚ

㍑࡚ࡋప㢼㏿ࡿ࡞ὒୖ㢼㌴ࢱ࣮ࣟࠊ࡚࠸ࡘᚄࡢ㠃✚ࢆ⪃៖ࠊࡋ㢼㏿ 7 m�s7.6ࠊ m�s ࡛タ

ഛ利用率 50㸣ࡿ࡞㧗タഛ利用率ᆺ㢼㌴ࢆࢺࢫࢥࡢẚ㍑3ࠋࡓࡋ ᪥ࡓࡵྵࢆ᪥ᮏᆺ㢼㌴ࠊࡣ࡛❶

ᮏ⏘ᴗ࡚࠸ࡘ⪃ᐹ5ࠋࡓࡋ  ࠋࡓࡋ♧ࢆᥦࡢࡵࡓࡢᨻ⟇❧ࠊࡽᯝ⤖✲◊ࡢᮏᥦ᭩ࠊࡣ࡛❶

1.2 ᪥ᮏの風力発電システムのㄢ㢟 
᪥ᮏࡢㄢ㢟ᢏ⾡ᑐ⟇ㄢ㢟ࢆ௨ୗࠊࡋ⌮ᩚຊ㟁※ࡢ࡚ࡋ࣒ࢸࢫࢩᑗ᮶ㄢ㢟࡚࠸ࡘ⪃ᐹ

㞧「ࠋ࠸ከࡀㄢ㢟ࡿࡅ࠾ᑟධࡢ࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠊࡵࡓࡢ௳Ẽ㇟᮲ࡢ᪥ᮏ≉᭷ࡣ᪥ᮏ࡛ࠋࡿࡍ

地ᙧࡍࡽࡓࡶࡢὶྎࡸ㢼ᑐࡿࡍᙉᗘタィࡀᚲせࠊࡾ࡞IEC㸦ᅜ㝿㟁Ẽᶆ‽㆟㸧ᅜ㝿ᶆ‽

ࡲࠋࡿ࠸࡚ࡵᐃࢆ‽ᑟධᇶࡓࡋ㐺᪥ᮏᆺ㢼㌴ࠊࡋᑟධࢆㄆドไᗘࡢつ᱁ࣥࣟࢡࢧࣝ࢝ࣆࣟࢺ

ᇶ‽࡛ᑟධ⮬⊃ࢆ࣮ࢱࣉࢭࣞࡢ⟇㞾ᑐࠊࡋᏑᅾࡀᏘ㞾࠸ᙉࡢ࣮ࢠࣝࢿ࢚㟁Ẽࡣ᪥ᮏᾏഃ࡛ࠊࡓ

ࡋ㐺ᗋᘧ╔࡚ẚḢᕞࡿ࠸࡚ࡋⓎᒎࡀὒୖ㢼㌴ࠊࡀࡿ࠶ᾏὒᅜᐙ࡛ࡣ᪥ᮏࠋࡿ࠶ࡀᚲせࡿࡍ

῝Ỉࡓ 10㹼20 m ᙉࡀἼ㢼ᒁᡤⓗࡾࡼ࡞㢼ྎࡀ࠸ࡉᑠࡣ㏿ᖹᆒ㢼ࠊࡓࡲࠋ࠸࡞ᑡࡣ㡿ᇦࡢ

῝Ỉࠋࡿ࠶ࡶᚲせࡿࡍ⮬⊃ࢆᙉᗘタィࡵࡓࡿ࡞ࡃ 30 m ௨ୖ࡛ࡶᑟධࡀࢺࢫࢥࠊࡀࡔ⬟ྍࡣ㧗

ᾏᗏ地┙ㄪᰝࠊࡎࡽ࠾࡛ࢇ㐍ࡀ⾡ᢏࡢ࡞๐᥀ࢫ࢞Ἔ࣭▼࡞࠺ࡼࡢḢᕞࠊࡓࡲࠋ࠺ࡲࡋ࡚ࡗ࡞ࡃ

ࠋࡿ࡞ᚲせࡶ࡞㈝ㄪᰝ㛤Ⓨࡽࡇࡢࡇࠋ࠸࡞༑ศ࡛ࡶ

ୡ⏺࡛ࡣ㢼㌴ࡀࢺࢫࢥつᶍᬑཬᮇ୍ୖ᪼ࠊࡢࡢࡶࡓࡋࢺࢫࢥࡧ➇தࡢᮇධ࠾࡚ࡗ

᧔㏥ࡣ࣮࢝㢼㌴࣓࣮ࡢ᪥ᮏ࡚࠸࠾㐣Ώᮇ࡞࠺ࡼࡢࡑࠋࡿ࠸࡚ࡋቑࢆࡉࡋ⃭ࡶ࡞⦆ᴗ⏘ࠊࡾ

᪥ᮏᆺ㢼㌴ᢏ⾡Ⓨᒎࡢ᪥ᮏᆺ㢼㌴ࠊࡣ࡚ࡋᑐⓎᒎࡢ㢼ຊ⏘ᴗࡢ᪥ᮏࡢᚋࠋࡿ࠸࡚ࡋỴ᩿ࢆ

ྠࡶࢺࢫࢥపࡿ࠶ࡢதຊ➇࡚ࡋᑐୡ⏺ᕷሙࠊࡀࡿ࠸࡚ࢀࡉᮇᚅࡀⓎᒎࡢ地ᇦ࡞⬟㐺ᛂྍࡀ

㐍ࡓࡵᢏ⾡㛤Ⓨࡀ㔜せࠋࡿ࡞

పࢺࢫࢥᚲせ࡞ᢏ⾡ࠊࡣⓎ㟁㔞ࡢቑຍ࣒ࢸࢫࢩࠊタഛ㈝ࡢపῶࠊ⿵ಟ㈝ࡢపῶูࢀࡉ

ࡀࡇࡿࡍࡃࡉᑠࢆࢫ࣮ࣟࢠࣝࢿ࢚ࠊࢀࡽᚓᏳᐃⓗࡘࡃࡁࢆ㏿㢼ࠊࡣቑຍࡢⓎ㟁㔞ࠋࡿ

ᚲせࠋࡿ࡞㢼ࡣ࣮ࢠࣝࢿ࢚ࡢ 1�2ȨV3㸦Ȩ㸸✵ẼᐦᗘࠊV㸸㢼㏿㸧࡛ࠊࡾ࠶㢼㏿ࡢ 3 ẚࡍ

ࡉ㑅ูࡀሙᡤ࠸Ⰻࡢ㢼ἣࠊࡽࡇࡢࡇࠋࡿ࠶㔜せ࡛ࡶ᭱ࡀࡇࡿᚓࢆ㏿㢼࡞ࡁࠊࡽࡇࡿ

ࠋྠࡿࢀ ࠋࡿ࡞㔜せࡶࡇࡿࡍࡃ㧗ࢆࡉ㧗ࣈࣁࠊࡵࡓࡿ࡞ࡃࡁࡣ㏿㢼࠸㧗ࡤࢀ࠶地Ⅼ࡛ࡌ

ࡓࡋ♧ࢆࡇࡿ࡞ࡃపࡀࢺࢫࢥⓎ㟁ࡀࡿ࡞ࡃ㧗ࡣタഛ༢౯ࡾࡼࡉ㧗ࣈࣁࡣ᪤ሗ࡛ࡽࡇࡢࡇ

ࡣ᪥ᮏ࡛ࠋࡿ࡞ᚲせࡀୖྥࡢタഛ利用率ࠊࡽほⅬࡢ⣔⤫Ᏻᐃ๐ῶࢺࢫࢥⓎ㟁ࠊࡓࡲࠋ[1]

㢼㏿ࡀᑠࡃࡉタഛ利用率ࡣ 20㹼25㸣⛬ᗘࠊࡽࡇࡢࡇࠋࡿ࠸࡚ࡗ࡞㠃✚ࡀ㔜せࠋࡿ࡞
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2 

ࠊ࡚ࡋᑐㄢ㢟ࡢ⮬⊃᪥ᮏ࡞࠺ࡼࡢࡇࠋࡿ࠸࡚ࢀࡽࡵồࡀ⟇ᑐࡿࡍᑐὶࡿࡼ㞧地ᙧ「ࠊࡓࡲ

᪥ᮏᆺ㢼㌴ࡀᥦࠊࢀࡉ⏘ᴗࡸᢏ⾡ࡢホ౯ࠊࡽࡉࠋ[2]ࡿ࠸࡚ࢀࡉ࡞ࡀ᪥ᮏࡢᢏ⾡ࡢᙉࢆࡳά

 ࠋ[2,3]ࡿ࠸࡚ࢀࡽ㏙ࡶ࡞ᚲせᛶࡢ␎ᡓࡍ
ୡ⏺ᕷሙ࡛ࡣつᶍᑟධᮇࢆ㏄ࠊࡾ࠾࡚࠼౯᱁➇தᐻ༨ࡀ㐍ࡴ⏘ᴗ⏺ࡿࡅ࠾ᢏ⾡㛤Ⓨᡓ

ᩘࠊࡀࡿࢀࡉᐃࡣࡇࡿ࡞ୡ⏺ᕷሙつᶍࡢಸᩘࡽࡉࡣ࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠋࡿ࡞㔜せࡶ␎

༑ಸࠋ࠸࡞ࡽ࡞ࡣḟࡢᬑཬᑟධᮇࡓࡅྥ᪥ᮏᆺ㢼㌴ࡢᢏ⾡㛤Ⓨᡓ␎ಁࢆ㐍ࠊࡋୡ⏺ᕷሙ

ࡲ௨ୗࢆ㛤Ⓨㄢ㢟✲◊ࡢᚋࠊ࡚ࡋ᪥ᮏᆺ㢼㌴ࠋࡿ࡞ᚲせࡀࡇࡿࡍホ౯ࢆ␎ᡓࡢᒎ㛤ࡢ

ࠋࡿࡵ

ձ タഛ利用率ࠊୖྥࡢ༶ࡾࡼࠊࡕᏳᐃࡓࡋᙉ࠸㢼ࢆ利用ࡵࡓࡿࡍ㢼㌴ࡢᆺࣈࣁࡸ㧗ࡉ

ࠋ⾡ᮦᩱ㛤Ⓨ࣭ ᐃᢏࡢࡵࡓࡢ㛗ᑑࠋᮦᩱ㛤Ⓨࡢࡵࡓࡢ㍍㔞ࠊᙉᗘタィࠋቑࡢ

ղ ࠋᨵၿࡢࢫࢡࢵ࣎ࢠⓎ㟁ᶵ࣭ࡢࡵࡓࡿࡍ㍍ῶࢆࢫ࣮ࣟࢠࣝࢿ࢚

ճ 」㞧地ᙧࡿࡼὶྎࠊ㢼ࠊᮇ㞾ࡢ࡞≉᭷Ẽ㇟᮲௳ᑐᛂࡿࡍ㢼㌴ᢏ⾡࣭㐠用ᢏ⾡ࡢ

㛤Ⓨࡢࡽࢀࡑࡽࡉࠋ㢼㌴ࡢୡ⏺ᕷሙࡢᒎ㛤ᡓ␎ࠋ

մ ಶࡢࠎᢏ⾡ᑗ᮶ᚲせ࡞ᢏ⾡ࢆ⥲ྜⓗホ౯ࡿࡍⓎ㟁ࢺࢫࢥపῶࡢࡵࡓࡢ⥲ྜⓗホ౯

ᡭἲࡢᵓ⠏ࠋ

յ పⅣ⣲♫ᐇ⌧ࠊࡅྥᑟධࡢࣝࣕࢩࣥࢸ࣏࠸ࡁὒୖ㢼ຊⓎ㟁ࢺࢫࢥࡢ࣒ࢸࢫࢩపῶࠋ 

1.3 ศᯒᑐ㇟ࡋた㧗タഛ⏝⋡ᆺὒୖ風㌴のタィ᮲௳ 
ὒୖ㢼ຊⓎ㟁ࡢᑟධࣝࣕࢩࣥࢸ࣏᥎ィ࡛ࠊࡣ㛤Ⓨྍ⬟᮲௳ࢆ⪃៖ࡋᖺ㛫ᖹᆒ㢼㏿ 6�� m�s ௨ୖ 

ᅗ1に示ࢆᑟධྍ⬟ᐜ㔞ࡢᖺ㛫ᖹᆒ㢼㏿༊ศẖࠋ[4]ࡿ࠸࡚ࡵࡲ地ᇦูࢆࣝࣕࢩࣥࢸ࣏ᑟධࡢ

すࠋḢ⡿ࡢ❧地᮲௳ࡢⰋ࠸ಶᡤ࡛ࡣᖺ㛫ᖹᆒ㢼㏿ 10 m�s ࢆ㉸ࠊ࠼タഛ利用率 50㸣ࢆ㉸ࡿ࠼地ᇦ 

 㢼ཷࡿࡼᣑࡢᚄࢱ࣮ࣟࡣタഛ利用率ྥୖࠋࡿ࠶㝈ᐃⓗ࡛ࡣ᪥ᮏᅜෆ࡛ࠊࡀࡿࡍᏑᅾࡃከࡶ

㠃✚ᣑࣥࣟࢡࢧࣝ࢝ࣆࣟࢺᑐᛂࡢ୧❧ࡀᚲせ[5]࡛ࠊࡾ࠶㠃✚ࡢప㢼㏿ᆺ㢼㌴࡚ࡋ 

 ࠊࡶぢ࡚ࢆ‽タィᇶ࠺కᆺࡢ㢼㌴ࡓࡲࠋ[6]ࡿ࠸࡚ࢀࡉᥦࡶ㢼㌴ࡿࡍಸ 1.2 ࢆᚄࢱ࣮ࣟ

ᐃ᱁㢼㏿ࢱ࣮ࣟࡣᚄ୍ࡎࡽࢃᐃ࡛ࢱ࣮ࣟࠊࡾ࠶㠃✚ᑐࡿࡍⓎ㟁ᶵࡢᐃ᱁ฟຊࡣᑠ࡞ࡃࡉ 

ࠋ[7]ࡿ࠶ࡀഴྥࡿ

㢼ຊⓎ㟁ࡢ࣒ࢸࢫࢩ㐺地ࡣᾘ㈝地ࡽ㐲᪉ࡿ࡞ᾏ㐨ࠊᮾࠊᕞࡸὒୖከࡃᏑᅾ࠸࡚ࡋ

 ὶᐜ㔞㏦┤ࠊࡾࡼࡿࡍᇶᖿ⣔⤫㸦220 kV ௨ୖ㸧࡛㏦㟁ࠊࡿ࠼⪄ࢆᏳᐃࡢ࣒ࢸࢫࢩ⤫⣔ࠋࡿ

㟁࡛㐠ࠊࡧᾘ㈝ᐜ㔞ࡢ࠸ࡁ⣔⤫᥋⥆ࡿࡍ᪉ࡀᏳᐃᗘ౪⤥㐺ࠊࡶࡽࡇࡢࡇࠋࡿࡍつᶍ 

㢼ຊⓎ㟁ࡣ࣒ࢸࢫࢩ㐲᪉ࡢࡽᐜ㔞㏦㟁ࡀᐃࠋࡿࢀࡉ⣔⤫タഛ利用率ࡀ㧗ࡀࡇ࠸⤒῭ⓗ᮲

ࡣᮏᥦ᭩࡛ࠊࡵࡓࡿ࡞௳ タഛ利用率ࠊ࡚࠸࠾❶ 2 50㸣ࡓࡋ㧗タഛ利用率ᆺὒୖ㢼㌴ࡘ 

࡚ࢀࡲྵࡣ㛗㊥㞳┤ὶ㏦㟁㈝用ࠊ࠾࡞ࠋࡓࡋウ᳨ࢆࢺࢫࢥⓎ㟁ࡢ࣒ࢸࢫࢩつᶍ㢼ຊⓎ㟁ࠊ࡚࠸

 పẚฟຊ㸦lowerࠊప㢼㏿㢼㌴ࡿࡼቑຍࡢ㧗ࣈࣁࠊప㢼㏿㢼㌴ࡓࡋᑐᛂప㢼㏿地ᇦࠋ࠸࡞࠸
specific power㸧㢼㌴ྎࠊ㢼ࡿ࠺࠼⪏ࡶ᪥ᮏᆺ㢼㌴⌧⾲ࡢ࡞༊ูࠊࡋᮏᥦ᭩࡛ࠕࡣ㧗タഛ

利用率ᆺ㢼㌴ࠖグࠋࡍ

㧗タഛ利用率ᆺὒୖ㢼㌴࡛ࠊࡣ㠃✚ᑐࡋⓎ㟁ᶵࡢᐃ᱁ฟຊࢆᑠࠊࡋࡃࡉ㈇ⲴⲴ㔜ࡶపୗ 

 ࠋࡿࡀ࡞ࡘపῶࢺࢫࢥ࡞ᖜࡣࡇࡿࡍศ༙ࢆฟຊࠊࡵࡓࡿࢀࡉ㍍㔞ࡶ㔜㔞ࣝࢭࢼࠋࡿࡍ

㢼ἣࡣ್ᩘࡢࡇࡾࡼࡃࡁኚࠊࡢࡶࡿࡍ᪥ᮏࡢ❧地᮲௳࡛ࠊࡣప㢼㏿ᆺ㢼㌴ࡢ᪉ࡀ⤒῭ⓗ 

タഛ利࡚࠸࠾ ᖹᆒ㢼㏿ 7 m�s࡚ࡋ៖⪄ࢆせồࡢ⣔⤫ഃࠊࡣᮏᥦ᭩࡛ࠋࡿࢀࡉ ᥎ࡀࡇࡿ࡞

用率 50㸣ࢆ㐩ᡂྍ⬟࡞㧗タഛ利用率ᆺὒୖ㢼㌴ᑐ࡚ࡋ㢼ຊⓎ㟁ࢆࢺࢫࢥࡢ࣒ࢸࢫࢩ⟬ฟࠋࡓࡋ 
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ᅗ 1 ᑟධྍ⬟ᐜ㔞風㏿のศᕸ[4] 

�� ᑗ᮶の風力発電システムの⤒῭ᛶホ౯

2.1 ศᯒᡭἲ 
LCS ࡿ࠶ὶ࡛ࡢᆺ㢼㌴ࠊࡣ࡛ 3 ᯛ⩼Ỉᖹ㍈㢼㌴ࢆᑐ㇟ࠊ㢼ຊⓎ㟁ࡢ࣒ࢸࢫࢩ〇㐀ࢺࢫࢥ

ᅗࠋࡿ࠸࡚ࡋ᥎ィࢆ 2 㝣ୖ㢼ࠊࡣ࡛᪤ሗ[1]ࠋࡍ♧ࢆ⛬〇㐀ᕤ࡞⛠ྡࡢ࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠊ

㌴ࢆᑐ㇟ࡓࡋ〇㐀ࢆࢺࢫࢥ᥎ィࠊࡀࡓࡋὒୖ㢼㌴ࡶࢺࢫࢥࡢᇶᮏタィࠋࡓࡋࡌྠࡣ㢼㌴ࡢ㒊

ရⅬᩘᩘࡣⅬࡿ࡞⤌❧⏘ᴗ࡛ࠋࡿ࠶ศᯒࡢᑐ㇟⠊ᅖࢻ࣮ࣞࣈ〇㐀ࢆ㝖ࠊࡁタィࡓࡋ㒊ရࡢ౯

᱁ࢆࢫ࣮࣋ࢱ࣮ࢹసᡂࠊࡋ⤌❧ᕤ⛬ࡢࡈ㈝用࡚ࡋ⟭✚ࢆồࠋࡓࡵ㢼㌴ࢱ࣮ࣟࠊࣝࢭࢼ࣮࣡ࢱࡣ

㔜㔞ࡢࡽࢀࡑࠊࡵᐃࢆࢬࢧࡢ㍈ࠊቑ㏿ᶵࠊⓎ㟁ᶵࡽⓎ㟁ฟຊࠊᚄࢱ࣮ࣟࠋࡿࢀࡉ༊ศ

ࡼ⬟ᛶࠊ㔜㔞ࠊࢬࢧࡣ౯᱁ࡢ㒊ရࠋࡿ࠸࡚ࡵᐃࢆ㔜㔞࡚ࡵồࢆᙉᗘ࣮࣡ࢱࠊࢬࢧࣝࢭࢼࡽ

ᅗࠋࡓࡋᵓ⠏ࢆࢫ࣮࣋ࢱ࣮ࢹ࡚ࡵᐃࡾࡼࢢࣥࣜࣄࡢᴗࡸ⫣ᩥ࡚ࡗ 3 ࣒ࢸࢫࢩ㢼ຊⓎ㟁

ࠊࣈࣁࠊࢻ࣮ࣞࣈࠊࣝࢭࢼࡿ࠶㒊ရ࡛ࡢ㢼㌴ࠊࡣᘓタࡢ࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠋࡍ♧ࢆ⛬ᑟධᕤࡢ

ὶࢆὶ┤ࡢⓎ㟁ᶵࡣ㟁Ẽタഛࠋࡿ࡚❧ࡳ⤌ሙ࡛⌧ࢆᅵྎࡿ࡞♏ᇶࠊࡋ㐠ᦙ࡚ࡋศࢆ࣮࣡ࢱ

㈝㐠ᦙࠊࡓࡲࠋࡓࡋ㇟ᑐࢆ࡛ࡲኚᅽჾࡣ࡛ࡇࡇࠋࡿࡍ⥆᥋⤫⣔࡚ࡋኚᅽჾ࡛᪼ᅽࠊࡋኚ

用ࡢ࡛ࢡࢵࣛࢺࠊ⯪ࡣ㍺㏦ࢆᐃࠋࡓࡋ㐠用⿵ಟ㈝ࡣ㝣ୖ㢼ຊⓎ㟁㈝用ࡢ 2㸣ࠊࡋ㔠利 3㸣ࠊタ

ഛᑑ 20 ᖺࡓࡋῶ౯ൾ༷㈝ 5㸣ࠊ࡚ࡋᖺ⤒㈝率 0.1 ὒୖ㢼ຊⓎࠋࡓࡵồࢆࢺࢫࢥⓎ㟁࡚ࡋ

㟁࡛ࠊࡣ╔ᗋᘧࠊᾋయᘧࡢ㐠用⿵ಟ㈝ࢆ 3㸣ࠋࡓࡋ 
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ᅗ � 風力発電ᶵの〇㐀ᕤ⛬ศᯒᑐ㇟⠊ᅖ 

ᅗ � 風力発電システムのᑟධᕤ⛬ 

2.2 ホ౯のㅖ᮲௳ 
㝣ୖࠊὒୖ╔ᗋᘧࠊὒୖᾋయᘧࡢ㢼ຊⓎ㟁ࡢ࣒ࢸࢫࢩᇶ‽ᵝࢆ⾲ 1 つᶍᑟࡢᑗ᮶ࠋࡍ♧

ධᮇࠊ࡚࠸࠾㢼㌴ฟຊࡢᆺࢆ௬ᐃ࡚ࡋ㢼㌴ฟຊ 3MW 㞳ᓊ㊥㞳ࡣὒୖ㢼㌴ࠊࡓࡲࠋࡓࡋ

ᗋ╔ࡽࡇࡿࢀࡽࡵồࡀᆺⓗ῭⤒ࡓࡲࠊࡇ࠸ࡉᑠࡀၥ㢟ࡢᬒほࠊ㦁㡢ࡽࡇࡿ࠶ࡀ

ᘧࡣ᪤ᑟධࡿ࠸࡚ࢀࡉᆺ㢼㌴ࡢ 5MW ᆺࡽࡉࡵࡓࡢ㍍ῶࡢ➼㈝ಟ⿵ࡣᾋయᘧ࡛ࠊࡋ

ࡀồࠊࢀࡽࡵ㞳ᓊ㊥㞳ࡀ㐲ࡵࡓ࠸ᬒほ࣭㦁㡢ࡢၥ㢟ࡀᑡࡽࡇ࠸࡞ 10MW ࠊࡽࡉࠋࡓࡋ

㧗タഛ利用率ᆺ࡛ࡣᇶ‽ࡓࡋ㢼㌴ࢱ࣮ࣟࡢᚄࠊ࡚ࡋ➼ྠタഛ利用率 50㸣ࢿ࢚ࡿ࡞⬟ྍࡀ

㢼㏿ศᕸࠊࡣ࡚࠸ࡘᚓ㔞ྲྀ࣮ࢠࣝࢿ࢚ࠊࡋࡔࡓࠋࡓࡵᐃࢆᐃ᱁ฟຊࠊࡋ⟭ィࢆᚓ㔞ྲྀ࣮ࢠࣝ

ᑐᗋᘧὒୖ㢼㌴╔ࠋࡿ࠶ウㄢ㢟᳨࡛ࡢᚋࡣ௳タᐃ᮲ࡢᐃ᱁ฟຊࠊࡵࡓࡿ࡞␗ࡃࡁࡶ࡚ࡗࡼ

ࡓࡋ‽ᇶࠊࡣ࡚ࡋ 5MW 㢼㌴ᑐ࡚ࡋ 2.5MW 㢼㌴ࠊᾋయᘧὒୖ㢼㌴࡛ࠊࡣᇶ‽ࡓࡋ 10MW
㢼㌴ᑐ࡚ࡋ 7MW 㢼㌴ࠋࡿ࡞ὒୖ㢼㌴ࠊࡣḢᕞ࡛ࡣỈ῝ 10㹼20m Ỉࡢ᪥ᮏࠊࡀࡿ࠶ὶ࡛ࡀ

࡚ࡋ៖⪄ࢆἣ≦ࡢ῝ 30㹫ࠋࡓࡋᇶ♏ᵓ㐀ࣝࣃࣀࣔࡣᘧࢺࢵࢣࣕࢪᘧࢺࢵࢣࣕࢪࠊࡾ࠶ࡀᘧ

῝Ỉࡀ᪉ࡢ 30㹼50m ῝Ỉࡣᮏᥦ᭩࡛ࠋࡿࡍቑࡀᘓタ㈝用ࠊࡀࡿ࠸࡚ࢀࡉ㇟ᑐࢆ 30m ᇶࢆ

ࡣᾋయᘧ㢼㌴ࠋࡓࡋ᪉ᘧࣝࣃࣀ࡚ࣔࡋ‽ 50㹼200㹫ࢆᑐ㇟ࠋࡿ࠸࡚ࡋᮏᥦ᭩࡛ࡣỈ῝

120m ࠊኚ㟁ᡤタഛࠊࣝࣈ࣮ࢣ㏦㟁ࠊࣝࣈ࣮ࢣࣞࠊ≀ᨭᣢᵓ㐀ࠊࡣ࡛࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠋࡓࡋ

ᕤ㈝ᑐ࡚ࡋᚲせタഛࡣ࡚࠸ࡘ㔜㔞ࢆ⟬ฟࢆࢺࢫࢥࠊࡋィ⟬ࠋࡓࡋᨭᣢᵓ㐀యࠊࡣ⣲ᮦࡢ㕲

㗰㸸ࢆࢺ࣮ࣜࢡࣥࢥ㔜㔞ẚ 8㸸2 ㈝ᕤࠋࡿࡍపୗࡀ㈝ຍᕤࡾࡼ㔞⏘ࠋࡓࡋฟ⟭ࢆᚲせ㔞ࡋ

ࡣ SEP ࡛ 7 ᪥�ᇶࠊࡽJUB㸦ࣉࢵࢡࢵࣕࢪᘧ㸧ࡾࡼ 1 ᪥�ᇶᘓタ㛫ࡢࡇࠋࡿࢀࡉ⦰▷ࡣ

ࠋࡿ࠶ࡀᚲせࡿࡍព␃ࢆࡇࡿ࡞ᚲせࡀ㛤Ⓨࡢ⯪ࡢ㢼㌴タ⨨用ࡢᆺࠊࡣ๐ῶࡢ㈝ᕤ࡞࠺ࡼ

ྠᵝࠊᕤ㈝ࡶ࡚࠸࠾ᢏ⾡ᩡࢺࢫࢥࡿࡼపῶࢆᐃࠋࡓࡋ㏦㟁ࣈ࣮ࢣࣞࠊࣝࣈ࣮ࢣ

ࠋࡓ࠸用ࢆᐇໃ౯᱁࡞ᅜ㝿ⓗࡣࣝ
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低炭素社会実現に向けた政策立案のための提案書
風力発電システム（Vol.2）　　　　令和2年3月
低炭素社会実現に向けた政策立案のための提案書

風力発電システム（Vol.2） 令和 2 年 1 月
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⾲ � ᇶ‽ࡋた風力発電システムのᵝ 

ス࣮ࢣ （㸯） （㸰） （㸱） （㸲） （㸳）

風㌴✀ู 㝣ୖ
ὒୖ

（╔ᗋᘧ A） 

ὒୖ

（╔ᗋᘧ B） 
㧗タഛ

⏝⋡ᆺ

ὒୖ

（ᾋయᘧ A） 

ὒୖ

（ᾋయᘧ B） 
㧗タഛ

⏝⋡ᆺ

風㌴ฟ力 MW 3 5 2.5 10 7 
ᚄࢱ࣮ࣟ M 82 126 126 150 150
タഛ⏝⋡ 㸣 25㸣 30㸣 50㸣 35㸣 50㸣 
ᐃᖹᆒ風㏿ m�s 6.4 7 7 7.6 7.6
ᐃ WF ᇶᩘ ᇶ 20 100 100 200 200
ᐃ WF つᶍ MW 60 500 500 2,000 1,400 

Ỉ῝ m � 30 30 120 120

2.3 ィ⟬⤖ᯝ 
LCS ࡋホ౯ࢆ⾡పῶᢏࢺࢫࢥࡢᑗ᮶ࠊࡋᵓ⠏ࢆ࢜ࣜࢼࢩ⾡ᐃ㔞ⓗᢏࡃᇶ࡙タィࢫࢭࣟࣉࡣ࡛

⾡ᢏ≦⌧ࠊࡀࡿ࠸࡚ࢀࡉホ౯ࡀᛶ῭⤒ࡾࡼᶵᵓ࣭♫ྛࠊࡣ࡚࠸࠾࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠋࡿ࠸࡚

⪄ࢆపῶࢺࢫࢥࡿࡼつᶍ࡚ࡋᐃࢆつᶍᑟධࡣᮏᥦ᭩࡛ࠋ࠸ከࡀᢏ⾡ホ౯ࡿࡅ࠾

៖ࡓࡋᑗ᮶ࡢ⤒῭ᛶࢆホ౯ࠋࡓࡋ⾲ 1 ᅗࢆᯝ⤖ࡓࡋホ౯࡚ࡋ‽ᇶࢆ௳᮲ࡢ 4  ࠋࡍ♧
ᘓタ㈝ࡣ࡚࠸ࡘ 3MW 㢼㌴ࢆᇶ‽ࡓࡋ㝣ୖ㢼ຊⓎ㟁ࡣ࡛࣒ࢸࢫࢩ 140 �W ࡢ๓ሗ 2MW

㢼㌴ࡢ 142 �W 236ࠊࡣᗋᘧὒୖ㢼㌴╔ࠋࡓࡗ࠶࡛➼ྠ �W ࡿࡼつᶍࡣࢀࡇࠊࡾ࠶࡛

ࡣ࣒ࢸࢫࢩᾋయᘧὒୖ㢼ຊⓎ㟁ࠋࡿࡁᮇᚅ࡛ࡀ๐ῶࢺࢫࢥ࡞ᖜ࡚ࡗࡼᐃࡢపῶࢺࢫࢥ 322
�W ࡢᗋᘧ╔ࠊ 1.4 ಸ⛬ᗘࠋࡿ࡞⚟ᓥἈᾋయᘧὒୖ㢼㌴ၟࡢ用┠ᶆࡣ 800 �W[8]࡛ࠊࡀࡿ࠶

ᅇࡢィ⟬࡛ࠊࡣつᶍࠊ⣔⤫㈝用ࡢపୗࠊ㍍㔞ࡀࢺࢫࢥࠊࡾࡼ࡞పࠋࡓࡗ࡞ࡃ

Ⓨ㟁ࠊࡣ࡚࠸ࡘࢺࢫࢥ㝣ୖ㢼ຊⓎ㟁࡛ 7.7 �kWhࠊὒୖ㢼ຊⓎ㟁ࡣ࣒ࢸࢫࢩ╔ᗋᘧ 12 

�kWhࠊᾋయᘧ 14 �kWh ࡵࡓ࠸㧗ࡀ㈝ಟ⿵ࠊࡃ㧗ࡀタ⨨ᕤ㈝用ࡣᗋᘧ࡛╔ࠋࡓᚓࢆᯝ⤖ࡢ

ࡿࡼ௳地᮲❧ࠊࡵࡓࡿ࡞␗ࡣࢺࢫࢥⓎ㟁࡚ࡗࡼᐃタഛ利用率ࠊࡓࡲࠋࡓࡗ࡞ࡃ㧗ࡀࢺࢫࢥ

ࠋࡿ࠶ࡀᚲせࡃ࠸࡚ࡋᚋ᳨ウࡣᙳ㡪ࡢࢺࢫࢥ

ࡀ㈝ᘓタࡣ㧗タഛ利用率ᆺ㢼㌴ࠊࡓࡲ 1.7 ಸࠊࡀࡿ࡞タഛ利用率ࡀ 50㸣㧗ࡵࡓ࠸Ⓨ㟁ࢫࢥ

ᗋᘧ࡛╔ࠊࡣࢺ 12 �kWhࠊᾋయᘧ࡛ 13.6 �kWh  ࠋࡓࡗ࡞➼ྠ
ᇶᖿ⣔⤫ࡢ㏦㟁㈝用ࠊࡿࡵྵࡶⓎ㟁ࡣࢺࢫࢥᏳࡀࡇࡿ࡞ࡃᐃࠋࡿࢀࡉὒୖ㢼㌴ࡣ❧地᮲

㔜せࡀࡇࡃ࠸࡚ࡵ㐍ࡽࡉࢆᐃ㔞ࡢ㈝ᕤࠊࡽࡇࡿ࡞ࡇࡃࡁࡀ㈝ᇶ┙ᕤࡿࡼ௳

ࠋࡿ࠶᭷用࡛ࡣࡵࡓࡢࡋぢ㏻ࡢᛶ῭⤒ࡶ࡞ㄪᰝࡢ┙ᾏᗏ地ࠊࡓࡲࠋࡿ࡞

ὒୖ㢼ຊⓎ㟁ࡣ࣒ࢸࢫࢩ㝣ୖࡢ 1.5㹼2 ಸ௨ୖࡢᑟධ㈝用ࠊࡵࡓࡢࡇࠋࡿ࡞タഛ利用率ୖྥࢆ

ᚲせࡀᢏ⾡㛤Ⓨࡢ㍍㔞ࡢ㢼㌴ࠊࡶࡿࡍࡃ㧗ࢆࡉ㧗ࣈࣁࠊቑຍࡢ✚㠃ࢱ࣮ࣟࡢࡵࡓࡿࡏࡉ

ࠊࡵࡓࡘᣢࢆ௳Ẽ㇟᮲࡞␗≉ࡢ࡞ὶࠊᙉ㢼ࡢ࡞᪉࡛ྎ㢼୍࠸పࡀ㏿ᖹᆒ㢼ࡣ᪥ᮏࠋࡿ࡞

ᙉᗘࢆቑᙉࡢࡵࡓࡿࡍᢏ⾡㛤Ⓨࡶᚲせࠋࡿ࡞地┙ㄪᰝࠊ㏦㟁ࠊࣛࣇࣥᴗ㈝ࠊ࡞᪥ᮏ࡛ࡣ

ᅜ㝿౯᱁ẚ࡚㧗ࢺࢫࢥࡢࡽࢀࡇࠊࡵࡓ࠸పῶࢆᐃࠋࡓࡋつᶍᑟධࡿࡼᑟධࡢࢺࢫࢥప

ῶࡀᚲせࠋࡿ࡞
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低炭素社会実現に向けた政策立案のための提案書
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ᅗ � つᶍᑟධࢆᐃࡋたᑗ᮶の風力発電システムの発電ࢥスࢺ 

�� ᪥ᮏに࠾けࡿ風力発電⏘ᴗのᒎᮃ

LCS 2050ࠊࡣ࡛ ᖺ᪥ᮏ࣮ࣥ࣎࢝ࣟࢮࡢ㟁※ࡢ࣒ࢸࢫࢩᵓ⠏ࡿࡅ࠾㢼ຊⓎ㟁ࡢ࣒ࢸࢫࢩᑟධ

㔞ࡣ 300㹼1,000TWh�ᖺ᥎ィࠋ[9]ࡿ࠸࡚ࡋᑟධ㔞 500TWh�ᖺࡣ࡛࢜ࣜࢼࢩࡿ࡞ᖺ㛫ᑟධタഛ

ᐜ㔞 5㹼10GW 1㹼4ࠊࡾ࠶࡛ �ᖺࡢᕷሙつᶍࠋࡿ࡞ὒୖ㢼ຊⓎ㟁ࡣᘓタ㈝༨ࡿࡵ㢼㌴ࢫࢥ

ࡣᕷሙつᶍࡢ㢼㌴〇㐀ࠊࡃࡉᑠࡀྜࡢࢺ 0.2㹼1 �ᖺࠋࡿ࡞㢼㌴〇㐀ࡣ᪤ᐻ༨ࡀ㐍࡛ࢇ

ࡢప㢼㏿地ᇦ࡛ྎ㢼࡞࠺ࡼࡢ᪥ᮏࠋࡿ࠶ᅔ㞴࡛ࡣᴗ⫱ᡂ⏘ࡣᕷሙつᶍ࡛ࡢ᪥ᮏ࡞࠺ࡼࡢࡇࠊࡾ࠾

ࡉᐃࡀ࡞ࠎᅜࡢࢪᮾ༡ࠊࡣ࡚ࡋᒎ㛤ඛࡢ᪥ᮏᆺ㢼㌴࡞ᚲせࡀ⟇ᙉ㢼ᑐ࡞ⓗ୍࡞࠺ࡼ

ࡿࡍ᥎ィࡽᶆ್┠ࡢࠎᅜࡢࢪᮾ༡ࠋࡿ࠸࡚ࢀ 2030 ᖺ࡛ࡲ 13GW ࢮࠊࡾ࠶ࡀᑟධ㔞ࡢ

ࡢࡑࡽࡉࡣ࡚ࡅྥ࣒ࢸࢫࢩ※㟁࣮ࣥ࣎࢝ࣟ 5 ಸ⛬ᗘࡀᐃࡢࡇࠋࡿࢀࡉࡢᕷሙࡣ 1㹼5 

/ᖺࡢつᶍࠋࡿ࡞ 
ୡ⏺ࡢ㢼ຊⓎ㟁⏘ᴗࠊࡣ㏆ᖺࡢᖺ㛫⏕⏘㔞⣙50GWᑐ2050ࠊࡋᖺࡣᖺ㛫⏕⏘㔞150㹼500GW

ࡣᕷሙつᶍࡢࡢࡑࠊࢀࡉᐃࡿ࡞ 30㹼100 �ᖺࢀࡇࠋࡿ࡞ᑐࠊୖࡋ グࡢᕷሙつᶍࡣ

1㹼4㸣⛬ᗘ┦ᙜࠊࡋᅜෆ⏘ᴗࢆᨭྍࡿ࠼⬟ᛶࠊࡽࡉࠋࡿ࠶ࡶ୰ᅜࡸḢ⡿ࡢప㢼㏿㡿ᇦࠊࡣ

ྎ㢼ࡢ࡞ᙉᗘタィࡀࡿ࡞␗ࡀ㢮ఝࡓࡋᕷሙࠊࢀࡽ࠼⪄ప㢼㏿㡿ᇦࡿࡅ࠾ᑗ᮶ᕷሙࡶ࡞⪃

៖᳨ࡓࡋウࡀ㔜せࠋࡿ࡞

᪥ᮏᆺ㢼㌴ࡢᑟධࡓࡅྥᅛ᭷ᢏ⾡㛤Ⓨࡶ㐍ࠊࡵప㢼㏿ᆺ㢼㌴ࡢつᶍ࡞ᬑཬᮇࢆぢᴟࠊࡵᅜ

ෆᢏ⾡ࢆ㛤Ⓨࡶࡇࡿࡍ㔜せࠋࡿ࡞ᚋࡢ᪥ᮏࡢ㢼ຊ⏘ᴗࡢⓎᒎᑐࠊࡣ࡚ࡋ᪥ᮏᆺ㢼㌴ࡢᢏ

⾡Ⓨᒎຍࠊ࠼ୡ⏺ᕷሙᑐ࡚ࡋ➇தຊࡿ࠶ࡢపࢺࢫࢥྠࡶ㐍ࡓࡵᢏ⾡㛤Ⓨࡀᚲせ࡛ࠋࡿ࠶

ᮏᥦ᭩ࡓࡋ♧㧗タഛ利用率ᆺ㢼㌴ࠊࡣ㛗㊥㞳⣔⤫㈝用ࡶ⪃៖ࡓࡋ㧗タഛ利用率ᆺࡢ㢼㌴᳨ࡢ

ウ࡛࡞࠺ࡼࡢࡇࠊࡾ࠶యࢆࢺࢫࢥࡢ࣒ࢸࢫࢩୗ᳨ࡢࡵࡓࡿࡆウࢆ㐍ࢆࡇࡿࡵᥦࠋࡿࡍ
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低炭素社会実現に向けた政策立案のための提案書

風力発電システム（Vol.2） 令和 2 年 1 月
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�� 政策立案のための提案

ᮏᥦ᭩࡛ࠊࡣ᪥ᮏࡢㄢ㢟ᢏ⾡ᑐ⟇ㄢ㢟ࠊࡋ⌮ᩚࢆᆺ㢼㌴ࡢὶ࡛ࡿ࠶ 3 ᯛ⩼Ỉᖹ㍈㢼㌴

ప㢼࡚ࡋẚ㍑Ḣᕞ≉ࠋࡓࡋ⟭ィࢆࢺࢫࢥᑗ᮶Ⓨ㟁ࡧࡼ࠾≦⌧ࡢ࣒ࢸࢫࢩ㢼ຊⓎ㟁ࠊ㇟ᑐࢆ

㏿㢼ࠊࡋ៖⪄ࢆ㠃✚ࠊ࡚࠸ࡘὒୖ㢼㌴ࡿ࡞㏿ 7 m�s7.6ࠊ m�s ࡛タഛ利用率50㸣ࡿ࡞㧗
タഛ利用率ᆺ㢼㌴ࢆࢺࢫࢥࡢィ⟬ࠊࡋ᪥ᮏᆺ㢼㌴ࢆホ౯ࡢࡑࠋࡓࡋ⤖ᯝࠊつᶍᑟධࢆᐃࡓࡋ
ὒୖ㢼ຊⓎ㟁ࡢ࣒ࢸࢫࢩⓎ㟁ࠊࡣࢺࢫࢥ╔ᗋᘧࡣ 12 �kWhࠊᾋయᘧ࡛ 14 �kWh ࡀࡇࡿ࡞
タഛ利用率ࠊࡾࡼ㠃✚ࡓࡆୗࢆᐃ᱁ฟຊࠊࡓࡲࠋࡓࢀࡉ♧ 50㸣ࡿ࡞㧗タഛ利用率ᆺࡢὒ
ୖ㢼㌴࡛ࡣ╔ᗋᘧࡣ 12 �kWhࠊᾋయᘧࡣ 13.6 �kWh ࠋࡓࢀࡉ♧ࡀࡇࡿ࡞పⅣ⣲㟁※ࢫࢩ
ࡣࢺࢫࢥࡢ࣒ࢸ 12㹼22 �kWh ≉ࠊ[3]ࡾ࠾࡚ࢀࡉ♧㟁ຊ㟂せࡀቑࡓࡋሙྜࡣὒୖ㢼ຊⓎ
㟁ࡢ࣒ࢸࢫࢩᑟධ౯್ࠋࡿ࠶ࡀ㟁ຊᾘ㈝地ࡢࡽ㊥㞳ࠊⓎ㟁≉ᛶ࡞㐠用᪉ἲࡶ⏘ᴗ⫱ᡂ
ࡣࢺࢫࢥᘓタࠊࡣ㧗タഛ利用率ᆺ㢼㌴࡛ࠋࡿ࠶ࡀᚲせࡿࡍホ౯ࢆ␎ᑟධᡓࡓࡵྵࡶ 2 ಸ⛬ᗘ࡞
ࡅࡔࢺࢫࢥⓎ㟁ࡢಶูࠋࡿ࠼ᢚࢆ㏦㟁㈝用ࡢ⤫ᇶᖿ⣔ࠊࡾ࠶࡛➼ྠࡀࢺࢫࢥⓎ㟁ࡢ➃㏦㟁ࠊࡀࡿ
≉᪥ᮏࠊࡓࡲࠋࡿ࡞ࡃ࡞ࡣ࡛⬟ྍࡶᴗ⏘ࡢᅜෆ࡛ࡿࡍ៖⪄ࢆࢺࢫࢥࡢ⣔⤫యࠊࡃ࡞ࡣ࡛
᭷ࡢᢏ⾡㛤Ⓨㄢ㢟ࢺࢫࢥࠊࡵࡓࡿ࠶ࡶపῶࡣつᶍ࡞ᅜෆᑟධࢆᐃࡓࡋㄢ㢟ホ౯ࡽࡉࠊᑗ
᮶ᕷሙ᳨ࡶウࡓࡋ⏘ᴗᡓ␎ࡶᚲせࠋࡿ࡞᪥ᮏᆺ㢼㌴ࠊ࡚ࡋᚋࡢ◊✲㛤Ⓨㄢ㢟ࢆ௨ୗࡲ
ࠋࡿࡵ

1. タഛ利用率ࠊୖྥࡢ༶ࡾࡼࠊࡕᏳᐃࡓࡋᙉ࠸㢼ࡵࡓࡴࡘࢆ㢼㌴ࡢᆺࣈࣁࡸ㧗ࡢࡉ

ቑࠋᙉᗘタィࠊ㍍㔞ࡢࡵࡓࡢᮦᩱ㛤Ⓨࠋ㛗ᑑࡢࡵࡓࡢᮦᩱ㛤Ⓨ࣭ ᐃᢏ⾡

2. ࠋᨵၿࡢࢫࢡࢵ࣎ࢠⓎ㟁ᶵ࣭ࡢࡵࡓࡿࡍ㍍ῶࢆࢫ࣮ࣟࢠࣝࢿ࢚

3. 」㞧地ᙧࡿࡼὶྎࠊ㢼ࠊᮇ㞾ࡢ࡞≉᭷Ẽ㇟᮲௳ᑐᛂࡿࡍ㢼㌴ᢏ⾡࣭㐠用ᢏ⾡ࡢ

㛤Ⓨࡢࡽࢀࡑࡽࡉࠋ㢼㌴ࡢୡ⏺ᕷሙࡢᒎ㛤ᡓ␎ࠋ
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