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Å 1Ä� 7Oz�üj¼÷�åm-1; 

1.1 ���� 

2009 ƀ	Țŵ̮Ĝ (EU) 4Ͷöɯͥ3ˬÕşͅKǝ&1 10,163 MW ̥÷�	ʟĴ-4 9,994 MW K̥÷�& 
(EWEA 2010, Wiser and Bolinger 2010)
�3 2009ƀ1��GˬÕşͅ3ŀ÷1DF	Ͷöɯͥ4 EU-4ǰņ3	
ʟĴ-4ʖ 2¼3ǝ&0ͥɅ.0),�G(EWEA 2010, Wiser and Bolinger 2010)
�ɪɱ1A	§́ĀɎʥǃæͅ
ðȿ	ĀʂɗǛ3ŘßÌ͞BŘŚÆʬ3ĪͲ.�)&ǘ�3ɡɦ1DF	Ͷöɯͥ3ͦ˞4͹�0),�G
 
���	ß�ɪ-Ͷöɯͥ͏ɯKŮ͏�,���-	Ͷöɯͥ3ʱ]bn�Çɓ.�,͞ŝ10),�Gė˃

ƟA�G
Ͷöɯͥ3Ʒ̍Ş4	ͶöɯͥƯ3�PygP�]bn1͑�	{�aRZn3͏ɯ˩ɩ1ĕF��

)&Ǩɏ�Eȣ̝ɱʄ�0ʀ˾Kƾ),�G
�H4Ͷöɯͥ͏ɯ{�aRZn3ˬÕ]bn.ſĹͶ̬Kǣ�

Ƞ͚-ʀG�.�-�G�E-�F	=&	Ͷöɯͥ3Ńü̊��ˊ1Ū0�	ɗǛ]bn���E"§́ĀɎ

ʥAǃæ�0��E-�G
����3D�0ĳǲ3ɚƙ��G1�,A	Ͷöɯͥ3]bn46.*3Ĵ3�

-A{�aRZn�.1	=&ěĴ�.ņ��ɮ0),�F	Ƿʃʐ-4�3ɏ1ɒɏKƎ,,�G
 

1.2 ¾½��² 

Ƿʃʐ-4	Ĵ͝Sr�Y�ȗ͑ͶöśǟąŚʖ 26çʉ· (IEA Wind Task26)�Ͷöɯͥ3]bn
1ļ+�
ěĴ3\�bʃʐKɥ�,	7 �Ĵ1��GͶöɯͥ]bn3ɸ̶3ĎįKǄG
đ÷Ĵ4m���Z	oPk	
U��h	b}P�	bQR�m�	bPb	ʟĴ-�G
 
Ͷöɯͥ]bn3˟ʏF-4	Ʒ̍]bn	̛̲ʰƾ̊	̍͆˺̵]bn	ƀ͐ɯͥͥöͅͅ;ɯͥͥöͅͿ

.�)&ǘŅ�3Ȓƭ˞ʥK˰È�	�HE3]bn3ȵH�{�aRZnǴ͐ß¿-/�ŃĀ!G�KǄGƛ

˞��G
�3{�aRZn-4	Ͷöɯͥ3]bnK˷ǥ�ȣ̝!G&@3�˞0ɂŚć¼.�,	ĹʗĀɯ

ͥĎÈ (LCOE) Kȏ˪�&
LCOE .4	ɚŚ3Ͷöɯͥ{�aRZn3�PygP�]bn3Ĝ˩ÓKɠķ1
õƊ�	ƀ͐ɯͥͥöͅ1ļ+�,ĹʗĀ�&Ó-�G
LCOE4ɮ0Gˤɏ1ʑ)&ěʍ3ǞȰBưȰKɥ�,
˩ʙ!G�.�-�G�	ǷĽġ-4�HE3ˡɏ�D7N{��i3�(	͹ș`p�U˩ɩȰ.͹Ƅ̄ýX

�j`�y��çǿȰ3 2*Kɥ�G
 
ǷĽġ1��Gçǿ3ņ̾ç�	�.�,Ȥ͐Ʒ̍Ş3ˡɏ�EěĴ3Ͷöɯͥ3]bnK˰È�&A3-�

G
DFâ¿ɱ1˧�5	ǷĽġǮ3 LCOE çǿʫȁ4	Ͷöɯͥ3ĴãƷ̍Ş�ě�̸ɥ�&�m�.ǞȰK
ɥ�,	ěˇ3{�aRZn3̍͆K˺̵�,�G¦Å1͑�,3Ĵê3̄ý]bnK˘�&A3-�G
ɫƧ

!:��.4	Ƿʃʐ1��Ḡý]bn3ȣ̝4	Ͷöɯͥ3ʇ·ɱ̊ɥ;!0J(�3Sr�Y�3ëɥ1

DFʇ·�̃ƺ!G]bnͿK˰È�&A3-40�	.���.-�G
 
Ͷöɯͥ3̄ý]bn3˩ʙ-4	Ͷöɯͥ{�aRZn1��Gˬʹ	̛̲	̍͆˺̵1ƛ˞.�HG�è

3Ǔæ1͑!GçǿʫȁK˘1�,�G
�3çǿ-4	Ͷöɯͥ3ʣ]bn3˰È1÷�,	ěĴ3Ͷöɯͥ

{�aRZn3Ưǲʿ�ëɥ-�GĔÞ.Ͷöɯͥ3P�d�lOzK˷ǥ�	˽Ĵ͐-ɣ G]bn˞ʥ3̶

�KǥE�1�,�G
 
ǷĽġǮ-4=" LCOE KȒƭ!G]bn˞ʥKʞć1˷ǥ�	ș1Ƿ{�aRZn3�-͏ɯ�H&b{�

jo`�n�m�1*�,˷ǥ!G
ěđ÷Ĵ�EǋÆ�H&m�g1ļ+�đɔ\�bKŚʻ�	˽Ĵ͐1á

̫!Gȣ̝3�P�nKǥE�1!G
ěĴ3ĎÈ˞ʥKđɔ\�b.ȣ̝�	Ͷöɯͥ3 LCOE 3ŸɮKɣ 
�#,�GĎįKǥE�1!G
ș3dZ`��-4	Ȥ͐Ʒ̍Ş3ˡɏ�E°ǯɱǞȰKʞć1˷ǥ�	Ͷö

ɯͥ3ĹʗĀĎÈK˩ʙ!G
ș1đɔ\�b-Śʻ�&]bn˞ʥ1ļ+�	LCOEǇŚÓ3̶�K˷ǥ�	ɥ
�GǞȰ3̶�1D), LCOE �ŃJ),�G�.Kś˯!G
ǰƔ3ʒ-	ěđ÷Ĵ3°˘ɱ0Ͷöɯͥ{�
aRZn3]bn˞ʥK=.@,˷ǥ!G
²��ǷĽġǮ3ȑ˞-�G
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1.3 üj¼÷�{Ænp[ 

1.3.1 -1;ÚÌ 

Ͷöɯͥ3]bn˞ʥ4	�.�,̍ǷƷ̍]bn	̛̲ʰƾ̊	�D7̍͆˺̵]bn-�G
�HEě�

1ěʍ3]bn˞ʥ�Ġ=H,�G
ǷĽġǮ-ȏ˪�&Ï�3]bn˞ʥ4Uò A1ʆ!̫F-�G
 
Ͷöɯͥ{�aRZn4Ņͳ3̍ǷƷ̍Kƛ˞.�	$3Ȓƭ˞ʥ4Ͷ̙'�-0�ŅʍŅȓ-�G
���

Ù 1-1 1ʆ!D�1Ʒ̍ʱͳ3ʢ 75%�Ͷ̙̮͑3]bn-�F	ȟF4˘1=.@&D�1ʡʭ̮ʡ	ļʅ	
ˬʹ	0E71ƈˬ1͑!G]bn-�G
�HE3]bn4oPk	m���Z	b}P�	ˏĴ3�̮3m

�g1ļ+�,�G
ǑĐ]bn4{�aRZn͏ŐǨ1ʄÌ�,��
�3]bnKƎé3̍ǷƷ̍1Ġ@G

�.Kʻý¯�,�GĴA�G
 

 

Ù 1-1� üj¼÷BL0%+;����ç¥�ç�-1;ÚÌ 

 ʱ]bn1Ĉ@GõĜ;%Ϳ ®3]bn1̫żĈ@GõĜ;%Ϳ 
Ͷ̙;Ŷľɀ�Ϳ 

ʡʭ̮ʡ 
ļʅ 

ͥȥˬÕ 
ĵĸ 

̄ý]bn 
̴̗ƈˬ 

]�^�g�n 

68-84 
2-10 
1-9 
1-9 
1-5 
1-5 
1-5 
1-3 

––– 
35-45 
20-25 
10-15 
5-10 
5-10 
5-10 
5-10 

̍ǛΆThe Economics of Wind Energy, EWEA Report 2009 

 

̛̲ʰƾ̊4Ͷöɯͥ3ʱ]bn3�Ȓƭ˞ʥ-	̫ż4Ì͘	ʚɡ�D7ŚǴɱÌŗɏȏ^�wbŋʢ.�

)&ĳŚ̊�Ġ=HG
Ńü̊1Ġ=HG34	�ˊ1˩ɩɱ�G�4˩ɩń3ÌŗɏȏB̾Ħªǌ3]bnʗ

-�G
�HE3]bn4ƀƄ1D),ɮ0G&@	{�aRZnǴ͐K̫ ,X�j`�y��3ȵH��Ś

�,�G.³Ś�,˟ʏFK˖��.�Ņ�
Ͷöɯͥ{�aRZn-4ƀ͐3ɗǛ̊��˞-�F	ƕ),̲

̛ʰƾ̊�ƀ͐]bn3ņĄKĈ@G�.10G
�̾3ͥöźľ-4	ͥöʡʭ^�wb1¯͛�,ɣ Gɑ

ûͥö˚Ù]bn0/3̛̲]bn�	Ͷöɯͥ{�aRZn-ƛ˞10GľĜ��G
 
LCOE3ņ̾çKĈ@G3�̄ý]bn-�G
Ͷöɯͥ{�aRZnƈˬ3ļɵ.0ḠýȒ̭3ʍ͵	0E

71¯͛!G̃Ö�D7̍Ƿ3Ȓƭ˞ʥA	Ĵ1D),˒��ɮ0G
=&	$H1ť�,Ǵƒ-�Gëɲ1*

�,A	̃ÖB̍Ƿ3Ʒ̍Ş1D),Ž4ͨż1ņ��
�E14ěĴ3Ȱ«ʌȒ̭A	Ͷö{�aRZn1¯

͛!Ḡý]bnʱͳ1Ɛͬ!G
 
x 1-14	Ͷöɯͥ3]bn3˟ʏF1Ġ@&ěʍ3]bn˞ʥ;Ʒ̍]bn	ƀ̛̲͐ʰƾ̊	̄ýŃǘʗͿ

Kʆ�&A3-�G
Ͷöɯͥ{�aRZn3ǰʨɱɣɤə4ͥö-�G&@	LCOEKƀ͐ɯͥͥöͅ-ĹʗĀ
!Gƛ˞��G
ɯͥͥöͅ4Ͷ̙3əɡɱɚƙ�D7ɚŚ3{�aRZn^Pn3Ͷ̍Ʌ3ɚƙ1ŷę�HG
 

1.3.2 s_�#N3N9"A 

ͥö4Ͷöɯͥ{�aRZnƯǲʿ�̆ł!GĩĦ-	ͥöźľ4Ĵ1D),ɮ0G
�3{�aRZn4Ͷ

öɯͥ1̮͑!G]bn1ɒɏKƎ,	ěͥöźľ1��GĔÞ.P�d�lOzK=.@&A3-�G
ɯͥ

1DGĔÞ1÷�	ěʍ3P�d�lOzKÄ),Ͷöɯͥ3]bnKʄś1ĮĔ-�GD�1�,�G
�H

E3P�d�lOz14ĳŚÈȉ̈ĕíƄ(FIT)	ɣɤ1Ɯ &ʌͳǆ͕	äɣė˃Sr�Y�˯Ǯ�G�4®3
�Vqc���G
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x 1-1� üj¼÷�-1; 
̍ǛΆThe Economics of Wind Energy, EWEA Report 2009 

1.3.3 �î� 

Ͷöɯͥ1͑!Gͮɶ3Ņ��='̅žĀ�H,��E"	�HE4ĔÞB]bn3˰È1Ġ@,�0�
�

HE4ɯͥƴ˗3óșɱƐͬ1̮͑!Gń̾Ɵ�G�4ʇ·ɱ̊ɥ-�G
�ˊ1äɣė˃Sr�Y�3ƴ˗4	

ƕǽĺͥɅ3ƴ˗1ȣ:,ń̾Ɵ3Ɛͬ�ͨż1Ū0�
IEA3 “Renewable Energy Costs and Benefits for Society 
(RECaBS)” {�aRZn-4	̩ǥƟ3͹�ǞȰKɥ�,ƕǽĺͥɅ.äɣė˃Sr�Y�ɅKȣ̝�	ɯͥ3
]bn.ÉɲKǇŚ�,�G (RECaBs 2007)
ReCABS3ǞȰ˼1DH5	�3çǿ14ș3 5*3ń̾Ɵ�Ġ=
HG
 

��ȥÑŃü	ɁŜûȁWb;ɚ1 CO2�D7 CH4Ϳ 
��®3ņȥȩȃɅ;SOx	NOx�D7ʠőͿ  
��ʡʭ̮ʡ	�.�,ͥöP�y�93̥÷]bn 
;ͥöͦʬ˺Ǚ̊	Ͷ̙3şͅZ�ajnˮȲ 41DGȿͳʗͿ 

��ɗǛÆʬ3ŘßÌ͞	ɗǛ̞Þ3Ĵã̍Ʌ-3°ɥ 
�HE3ń̾Ɵ1÷�,	Ͷöɯͥ4ɗǛ3ȸ̊B$H1¹�ɗǛÈȉ3Ńü1ŷę�H0�
Ͷöɯͥƴ˗

93Ʒ̍�bZ4	ĀʂɗǛ1DGɯͥƴ˗3�bZ{�yMP�.ɮ0G
�HEß,3ɚƙ1DF	Ͷöɯ

ͥƴ˗.®3ɯͥƴ˗.3ÈÓǋȊ1��G̓˞0ɚƙ�ɣ ,�G�	Ƿʃʐ4$3ȣ̝˰ÈK˱>&A3-

40�
 

1.3.4  LCOEG:K�á  

U��h�Sr�Y�ʃʐd�g� (ECN) �Âƭ�&X�j`�y���m�4	Ƿ{�aRZn1��G

                                                                    
ˮȲ 4  şͅZ�ajn (capacity credit): ʡʭŘŚƄ1ƤƐͬK��0�ʜı-Ͷöɯͥ1D),ƕǽĺͥɅ�/H'�ʹ�ǌ�

EHG�Kʆ!ȣɞ
Å�5 şͅZ�ajn� 30%3ľĜ	ǝˠ3Ͷöɯͥ 1 GW1ť�,ƕǽĺͥɅK 0.3GWȿE#G
�.�-�G
şͅZ�ajn1͑!G˳ʧ4	Å�5�˫3ǚɝKđɔ3�.
 
ȚŵͶöSr�Y�ą·;ǡǷͶöSr�Y�ŕ·ˮͿΆ�Ͷöɯͥ.ʡʭ̮ʡ� �Țŵ3ǰñʳ�
, ǡǷͶöSr�Y
�ŕ·, ISBN: 978-4-906826-00-1, 2012ƀ 2Ǳ�  http://www.jwea.or.jp/publication/PoweringEuropeJP.pdf 
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LCOE.̄ýY�j{ (FG) 3˟ʏF3ļɵ.0),�G
�3 ECN�m�4õƊX�j`�y���m�-	
Ǝé4U��h1��Gäɣė˃Sr�Y�3˚ù͆.�,3ɯͥÆʬĽŌ͆K˩ʙ!G&@1Âƭ�H&A3

-�G
ɠķ ECN4�3�m�Kɥ�,	U��hǕƃ1ěʍäɣė˃Sr�Y�̻Ƹ˂3ɣɤ]bnK/3ʋ
Ƅ1!:��ù˧�,�G
IEAWind Task26KɯŮ�#,���-	đ÷˽Ĵ3]bnȒ̭K˟ʏAG&@	�
3�m�KÎȜ�Ƽņ�	Ͷöɯͥ3]bnKȄ̚�*˳ʧ1˩ʙ-�Gk��.�&
�3�m�KȒƭ�,

�G34	ɯͥƯ^Pc	̛̲Ǩ͐�ß̃ːǨ͐	ˀɥƀǘ	Ʒ̍]bn	̛̲ʰƾ̊	{�aRZn3̍͆˺

̵3ɚƙ.�)&�m�Ā3&@3v���g0E71Ɓʜ0̮͑v���g-�G
ěĴ�D7�=�=0ˠ

í¿í1�3�m�K̸ɥ�,���-	$3ȗ˃.Ņɥ̪Ɵ�ǔī�H,�,�G
Å�5X�j`�y��

�m�Kǔ˨�	Ͷöɯͥ{�aRZn3ěˠí¿í1ƕ�	�=�=0ƴ˗ɱ�̄ýɱv���g1̸ɥ-�

GD�1�&
�3D�0Ȅ̚0�m�4	Ʒ̍]bnʱͳ3˩ʙ3>0E"	ěʍ3̲ɥ�3ɚƙB̄ýưȠ

0E71Ĵ.QO�oyM��3P�d�lOzK˷ǥ!G�-̓˞-�G
 

1.3.5 G:K�|¥½-N3B; 

X�j`�y��b{�jo`�nKɥ�,Ͷöɯͥ3]bnK˳ʧ1˩ʙ!G
$3ßv���gKUò A
1ʆ!
�3b{�jo`�n�m�4 6 *3��Z`�n-Ȓƭ�H	ǰé3 3 *3��Z`�n4	ɚŚ3
Ĵ1��GͶöɯͥ]bn3˩ʙ1ƛ˞0	˳ʧƥĽKǋÆ!G&@3A3-�G
 
ǰé3��Z`�n4�ƀșŃü30�
ŃǘKŚ@GA3-�G
�H14{�aRZn3ɚƙ	Ʒ̍]b

nʱͳ	ǑĐ]bnʱͳĎȲ2	ß̃ːǨ͐1ɔE�&̛̲Ǩ͐	]bn˩ʙ3˩ɩť̂Ǵ͐�Ġ=HG
Ʒ̍]b

n.ǑĐ]bn4	ěʍ3Ȓƭ˞ʥ3ʱͳ.�,˘!�.�-�G
�H4ś͝3]bn3Ÿɮ3ŅĴ͐ȣ̝3

&@3ƥĽKǋÆ�,�HG
=&�3��Z`�n1DF	P�y�;Ńü]bnŀK˷ǥ!G&@Ϳ	̃Öë

ɲɞ	ˇŹ̍Ƿëɲɞ	0E71̃Ö̍Ƿȣɞ;{�aRZn1¯͛!Ḡý�bZKēǧ�#G&@Ϳ.�)

&ěʍ3̄ýŃǘKŚ@G�.�-�G
�E1�3X�j`�y���m�4	ĴBŵ3Ȱ«ʌKʾƬ�&A

3-�G
 
�ƀșŃü
��Z`�n14	̛̲ʰƾ̊	ĸ°	ʡʭ̮͑]bn.�)&ƀ͐ĳŚ�Ńü̊-Ȓƭ�HG

ěʍͮɶ�Ġ=H,�F	�HEK˳��ç͵�ěĴ͐-ȣ̝-�GD�1�,�G
=&��-ͥȥǛ͆Bʧ

��ȪŚ˞į;ŋʢ]bn	ͦʬ˺Ǚ]bnʗͿKŚʻ�,�G
 
ʖ 33��Z`�n�Ǖʘ
-4	ĳŚÈȉ̈ĕíƄ (FIT)	ʌͳǆ͕$3®3P�d�lOzKȏ˪!G
�

3�m�3U{`��.�,	ȿʌ̮͑3ÉɲK{�aRZn3X�j`�y��1͔Ś�&F	ɑí͔ĎȲ31�

&F!G�.�-�G
�3Þöv���gK$3ș3��Z`�n1Ä�	Ͷöɯͥ{�aRZn3 LCOE B
ɯͥ3̄ýY�j{ (FG) KȪŚ!G
�Þö―æö
��Z`�n4	$3ʫȁ.�,3 LCOE. FGK˘�&
A3-	˩ʙ-ɥ�&ŃǘK=.@,�G
ś͝3X�j`�y��3˩ʙ4	�{�aRZn3X�j`�y�

�
�D7�LCOEX�j`�y��
��Z`�n-˖�
 

1.3.6  LCOE� FG�ÝÈ 

LCOE. FG4	Ȥ͐Ʒ̍Ş3ˡɏ�EX�j`�y��K˩ʙ�&ʫȁ-�G&@	Ğɶ�3ʌƊƔ̍Ƿëɲ
ɞK	LCOE. FG3õƊɞ.�,ɥ�,�G
»� LCOE. FG14	ě�3˩ʙ1͑�ɮ0GX�j`�y�
�3ȵHKĠ@,�G
�H1*�,²�1ȑ˷!G
 
̫ż3ľĜ	LCOE3Ľġ14	Ʒ̍Ǔæ	ƀ͐]bn	ȿÈÙČ�D7̻Ƹ�&õƊɞ�ÄJHG
ƕ),�

3Ȃʩ>ã1��G LCOE 3˩ʙÓ4	Ʒ̍Ǔæ3ƾçõĜ.ßǴ͐3õƊʌƊƔX�j`�y��ʱͳKe�
ȜģɠķÈÓ (NPV) .!G31ƛ˞0ɣɤÇœëɲ.Śʻ�HG
LCOE3˩ʙ-4	ɯͥ�G�4Ͷöɯͥ{
�aRZn1ɚê1̸ɥ�HGP�d�lOz�E3ĔÞ̮͑3X�j`�y��KʾƬ�0�
 

ECN3 LCOE˩ʙ-4	²�3ƉKɥ�,�G
 
 

 
                                                                    
ĎȲ2  ǷĽġǮ3çǿ-4	ǑĐ]bnK{�aRZnƈʝǴ͐�1ʄÌ�,���.KĴ�ʻý¯�,�GľĜ3>�3]b

nKĠ@&
 
ĎȲ3  ǷĽġǮ3çǿ-4	ß,3ʌíÚ̱ʘK�ɑí͔
.³Ś�&
*=Fëɥė˃0ß,3ȿʌ3ơƣKřß1Ė�EH

GD�0X�j`�y���ăç1œķ!G.���.-�G
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�H.4̨1	ɠķ FG3˩ʙ-4	Ͷöɯͥ1ĳǲ3ɯͥ.͆͊ɱP�d�lOz3X�j`�y��;fy
n���	Ý˖Ʒ̍	ʌļɵ3Ʒ̍ùƭʗͿKʾƬ�,�G
�3Śʻ1ļ+�	¦ś� FG1D),ěĴ3 LCOE
.	ɯͥ0E71Ͷöɯͥ3͆͊ɱP�d�lOz1DFśɠ�H&ëɲ.3̶�K˘�,�G
 

ECN�m�3 FG˩ʙ-4	²�3ƉKɥ�,�G
 
 

 
 

�˫3D�1	ʌƊƔ3ƀ͐X�j`�y��14	ͥö3̆łĔÞ	Ͷöɯͥ3˚ù͆	ƱƮ��D7P�

d�lOz	ƀ̛̲͐ʰƾ̊	���̣Ƚ	ëƢǓƱ�	0E71̄ýľ3ȿÈÙČ.ëőǆ͕3ʌƊƔ͆ͳ�

E3X�j`�y���Ġ=HG
 
x 1-24	LCOE	ƖEH&ĔÞ;ͥöźľĔÞ	FIT	ÆʬĽŌ͆ʗͿ	P�d�lOz	�D7̄ýY�j{

3͑ÊKʆ�&A3-�G
�3Ĳ1ʆ!D�1	FGÓ�Ȝ3ľĜ4{�aRZn͏ɯʿ3 LCOEǨ�31ƛ
˞0ĔÞ�ƖEH0�)&.��Ƨģ-�F	̃3ľĜ4 LCOE Ǩ�G'�3ăç0ĔÞ�ƖEH&�.Kʆ
Ĩ!G
 

 

 

x 1−2� åm*H7B���¯�s_�#N3N9"A���&>K*Q-1;�À° 

 

 

ʌƊƔ3X�j`�y��t  

�ƀ͐ɯͥͥöͅ t � × �1 – ʌɞ� 
t=1
T∑

 

�1 + ˇŹ̍Ƿëɲɞ�t 
æ̍ȣɞ × Ʒ̍ʱͳ – 

t=1
T∑  

�1 + ˇŹ̍Ƿëɲɞ�t 

FG = 

�1 – ʌɞ� × �ƀ̛̲͐ʰƾ̊ t � – ʌɞ × �͆ë t + ʌý�3ȿÈÙČ t � 

�ƀ͐ɯͥͥöͅ t � × �1 – ʌɞ� 
t=1
T∑

 

�1 + ˇŹ̍Ƿëɲɞ�t 
æ̍ȣɞ × Ʒ̍ʱͳ + 

t=1
T∑  

�1 + ˇŹ̍Ƿëɲɞ�t 

LCOE = 
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1.4 rkz�öRüj¼÷�-1; 

șʛ-4	̌ Ĵ3{�aRZn3̍͆ǎùK�,�GĴãƷ̍Ş1.),3͗�Ͷöɯͥ3]bnKđ÷�& 7
�Ĵ3Ĵê1ʆ!
�H14 ECN3�m�.ǞȰ˼Kɥ�,�G
�˞0Ͷöɯͥ3]bn3ŃǘKŅĴ͐-ȣ
̝!G�.1DF	ěĴ3̶��ç�F	͗�Ͷöɯͥ{�aRZn3|�b�P�]bn�ǥʄ10G
ëɥ

ė˃0m�g�͔EH,�G&@	ȳ�Ͷöɯͥ3]bn4˳��ʆ�,�0��	Ľġ�H&]bnm�g3

Ūǘ3^�{�KĠ@,�G
 

1.5 }v	��:Q5�õº 

�3çǿ-4	Ͷöɯͥ3]bn	Ɵ˃0E71̄ým�gß¿3Ȝʄ�.ǲûƟKæǽG͔F˯ǥ�D�.

�&�	m�gf�b4ŅʍŅȓ-�F	Ľġ�H&m�g3̏4Ĵ�D7m�gf�b1DFɮ0),�G


Å�5Ľġ�H&]bn3m�g4	2008 ƀ3���ͳ-˘!�..�&�	ɠķÈȉK˘�,�G3��ŚÈ
ȉ��ǥʄ-0�¦ÅA�G
=&²�1ǀ�Gv���gA	2008 ƀ1ƈˬ�H&Ͷö{�aRZnK˘!&
@3A3-�G�	ś͝14 2008ƀñ1ɯȲ�HǓƱJH&¦ÅKĠ@,�Gė˃Ɵ��G
m�g�͔EH,
�G&@	���&ɉķɱ0ɿɹKÎȜ!G�.�-�0�)&
�E1 IEA Task264ěĴ3�°˘ɱ0
{�
aRZnK˘!�.KƧĲ�&A3-�G�	Ͷöɯͥ3ś͝3]bn4^Pn.{�aRZn1D),ɮ0G


ƕ),²�3m�g4	ěĴ3ßˊɱɛȯ˷ǥ3&@3>1ʆ�&A3-	�3ɏ1ɫƧ!:�-�G
 

1.6 tz�G:K����LCOE�rµ,Q1 

Ͷöɯͥ3Ĵê3]bn�ļǷ.�&{�aRZn;��-4�đɔ\�b
.Ĥ8Ϳ.ȣ̝�H,�G
�

3đɔ\�b4ěĴ3Ͷöɯͥ3°˘ɱ0Ȓƭ˞ʥK˘!A3-	ƴ˗ɱv���g;{�aRZn3ɚƙ	Ɵ

˃	Ʒ̍]bn	ǑĐ]bn	̛̲ʰƾ̊ʗͿ.̄ýv���g;̃Ö̍Ƿȣɞ	ˇŹ̍Ƿëɲɞ	̃Öëőɞ	

���Ǵ͐	Ĵ3ʌɞʗͿ3�Ǟ�Ġ=HG
đɔ\�b-4ĔÞ.ͶöɯͥǕʘK͕ń�,�G
=&Ͷöɯ

ͥKǓǎ!GĕFʩ>4Ĵ1D),ɮ0G&@	ͶöɯͥǕʘBP�d�lOzAĠ@,�0�
ƕ),đɔ\

�b-4 LCOE3˩ʙʫȁ3>K˘ʆ�,�G
 
Ĵê3ƴ˗ɱv���gKÙ 1-21ʆ!ĎȲ4
đɔ\�b-4	�3ěv���gK	ß,3Ĵ1��G{�a

RZn3ˬÕşͅ3÷̓ſĹ.�,˩ʙ�,�G
đɔ\�b3ƴ˗ɱv���g3ÓA�3˘1ʆ�,�F	

2008 ƀ3ˬÕşͅ�ȣ̝ɱņ��)&bQR�m�.ʟĴ;$H%H 98MW	85MWͿ-̳̓ƄĜ��ņ��0
),�G
7 �Ĵ- 2008 ƀ1śǟ�H&°˘ɱ0{�aRZnKŅŪ0F.Aēǧ-�GD�1	đɔ\�b3
÷̓14	Ĵã3ʱSr�Y�şͅ-40�	{�aRZn3ˬÕşͅKɥ�,�G
đɔ\�b3{�aRZ

nȒʝ14�=�=0̻Ƹ˂��G�	$3̻Ƹ�Ĵê3 LCOE �G�4 FG ˩ʙ1Ɛͬ!G�.40�ɏKƿ
ǐ!G34̓˞-�G
đɔ\�b�ǋÆ�,�G34	2008 ƀ3Ĵê3ʫȁKȣ̝!G&@3�ˊɱ0ɏ1̳
�0�
 
Ù 1-3 4Ĵê3̄ýv���gKʆ�&A3-�G
ě�3̄ýv���g1͑�	ß,3Ĵ3�ŉÓKđɔ

\�b3Ó.�,ɥ�,�G
Ý1̤:&D�1	đɔ\�b3˩ʙÓ�Ĵê3 LCOE B FG 3ʫȁ1Ɛͬ!G
�.40�
 

ECN �m�-4õƊɞ.�,ˇŹ̍ǷëɲɞKɥ�,�G�	̍Ƿ÷̓ſĹ]bn (WACC) A�3˘1ʆ�
,�G
WACC 4˜ǘ3̄ýv���g;̃Ö̍Ƿȣɞ	ˇŹ̍Ƿëɲɞ	̃Öëőɞ	Ĵ3ʌɞͿK	̄ý]
bnß¿K˷ǥ!Gć�ɂŚļɆ1Ġ@,�G
 
Ù 1-41Ĵê�D7đɔ\�b3 LCOE. FG3ʫȁKʆ!
�3ʫȁ14	2008ƀ3 LCOE.̄ýY�j{

3˩ʙʫȁKĠ@,�G
�3ʫȁ4Ĵê3͗�Ͷöɯͥ3]bnß¿K˘!&@ʆ�&A3-�G�	/3Ͷ

öɯͥ{�aRZn-A	ś͝3 LCOE4ľƯ.{�aRZn1D),ɮ0),�G
 

                                                                    
ĎȲ4  Ù 1-33�m�Ā3³Ś3&@3Þöm�g4���3>-ʆ�,�G�.1ɫƧ
»� LCOE. FG3ʫȁ4���.

ʟo�3�Ǟ-ʆ�,�G
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Ù 1-2� tz���rµ,Q1�öRüj¼÷��Ø½@JFQ5ÿ2008�Ā 

 
m��

��Z oPk 
U��

�h 
b}�

P� 
bQR

�m� bPb ʟĴ 
đɔ�

\�b 
Ͷ̙^Pc(MW) ĎȲ5 2.3 2.0 3.0 2.0 2.4 2.0 1.7 2.1 

Ͷ̙ļǘ 7 5 5 15 41 6 50 34 
ß̃ːǨ͐ 2,695 2,260 2,200 2,150 2,600 1,750 3,066 2,628 
Ʒ̍ĎȲ6�(€/kW) 1,250 1,373 1,325 1,250 1,591 1,790 1,377 1,449 
ǑĐ]bn�(€/kW) 0.0 1.5 0.0 0.0 1.6 0.0 0.0 0.6 
®3]bn�

;€/MWhͿ 3 0 10 3 0 0 0 1 

̛̲ʰƾ̊;ĳŚ̊Ϳ�
(€/MWh) 0.00 46.33 31.39 0.00 0.01 0.00 8.60 6.29 

̛̲ʰƾ̊;Ńü̊Ϳ�
(€/MWh) 12 0 13 20 11 31 5 11 

̛ǌ̛̲ʰƾ̊ʱͳ�

(€/MWh) 12 21 28 20 11 31 7 13 

đɔ\�b 
÷̓ 6.1% 3.8% 5.7% 11.4% 36.6% 4.6% 31.8% N/A 

 

Ù 1-3� tz���rµ,Q1�öRüj¼÷�åm@JFQ5ÿ2008�Ā 

 
m��

��Z oPk U��

�h 
b}P

� 
bQR

�m� bPb ʟĴ đɔ�

\�b 
̃Öëɲɞ;%Ϳ 5.0 5.5 5.0 7.0 5.0 5.0 6.0 5.0 
̍Ƿëɲɞ;%Ϳ 11.0 9.5 15.0 10.0 12.0 7.0 7.5 10.0 
Öý3õĜ;%Ϳ 80 70 80 80 87 70 0 80 
̍Ƿ3õĜ;%Ϳ 20 30 20 20 13 30 100 20 
���Ǵ͐;ƀͿ 13 13 15 15 20 20 15 15 
Ĵ3ʌɞ;%Ϳ 25.0 29.8 25.5 30.0 28.0 21.0 38.9 28.0 

WACC;%Ϳ 5.2 5.6 6.0 5.9 4.7 4.9 7.5 4.9 

 

Ù 1-4� tz���rµ,Q1�öRüj¼÷� LCOE� FGÿ2008�Ā 

LCOE 
€/MWh ($/MWh) 

̄ýY�j{ 
€/MWh ($/MWh) 

bPb 120 (167) oPk 5 (7) 
U��h 94 (131) ʟĴ –1 (–1) 
oPk 85 (118) bPb –1 (–1) 
b}P� 83 (115) U��h –3 (–4) 

bQR�m� 67 (93) b}P� –3 (–4) 
ʟĴ 65 (91) m���Z –6 (–8) 

m���Z 61 (85) bQR�m� –8 (–11) 
đɔ\�b 68 (95) đɔ\�b N/A 

 

Ù 1-41ʆ�&D�1	Ĵê3 LCOE4	bPb3 120���/MWh;167o�/MWhͿĎȲ7�Em���Z3 61
���/MWh;85o�/MWhͿ=-͏���G
đɔ\�b3 LCOE4 68���/MWh;95o�/MWhͿ.ǇŚ�
,�G
ěĴ3 LCOE �ɮ0),�G34	�.�,Ĵê3ɯͥͥöͅ	̛̲ʰƾǓæ	Ʒ̍]bn	̍͆˺̵
ǞȰ3̶�1DGA3-�G
ș1ěĴ3 LCOE1�HE3v���g�Ē<!ƐͬKǄG
 

                                                                    
ĎȲ5  DF˳��Ͷöɯͥ]bnçǿ14	��gɷƑ	tz͹�	ſĹͶ̬.�)&̓˞0v���gKĠ?	Sr�Y�Æ

ʬ1͑!Gǥʄ0³ŚKĠ@G�.10G
��1ʆ�&ǇŚÓ4	ǷǮ1ʆ�&²ń3ƴ˗BĴ.şǦ1ȣ̝-�GD

�1	͹ș3ćʣ0­ȓ3>Kʆ!A3.�,�G
 
ĎȲ6  Ý1̤:&D�1	Ʒ̍]bn�D7{�aRZnƈˬ4 2008ƀ3A3.³Ś�,�G�	ś͝14Ʒ̍]bn;Ͷ̙3

ɯȲʗͿ14 2008ƀ²ñ3ǘŒ�Ġ=H,�Gė˃Ɵ��G
 
ĎȲ7  ɐǯ��n 1o�·1.39���-ǌʙ 
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1.7  LCOE��zó±ê 

ŅĴ͐çǿ-4	ěĴ1��G 4*3�˞0]bnv���g3 LCOE93ƐͬKǄ)&
Ĵê1 LCOEKǇ
Ś�	6.*3]bnv���gKĴê3Ó.�	$3®3v���gKđɔ\�b3Ó.�&
�3çǿ14	

|�b�P�ɂŚļɆ;đɔ\�b3v���gÓͿ.ȣ̝�&Ĵê3Þöv���g3ƐͬKèFͣ�&
�

3ŅĴ͐çǿ-ȏ˯�&�˞0v���g14	ɯͥͥöͅ	Ʒ̍]bn	̛̲ʰƾ̊	̍͆˺̵]bnKĠ@

&
ș1�3ʫȁKß,3Ĵ3͐-ȣ̝�&
 
�Å.�,	ěĴ3ß̃ːǨ͐3 LCOE 93ƐͬKx 1-3 1ʆ!
�3Ĳ4 3 *3ǥʄ0˱͸\�bKȣ̝�

&A3-�G
="	Ɍˎ3Ȍ[�y4Ý1Ù 1-4 -ʆ�&ěĴ3 LCOE K˘!A3-	ßÞöv���gKĴ
ê1ʆ�,�G
ș1ͧʳ4đɔ\�bKʆ!A3-	|�b�P�3 LCOEK 68���/MWh.�	ßv��
�gKđɔ\�b3Ó.�,�G
=&ʲˎ3{�jn4ȼĜ\�bKʆ!A3-	ß̃ːǨ͐KĴê3Ó.�	

$3®3v���gKđɔ\�b3Ó.�,�G
 
x 1-3�1-6 4	$H%Hɯͥͥöͅ;�˫đɔͿ	Ʒ̍]bn	̛̲ʰƾ̊	̍͆˺̵]bnK˘�,�G


Ĵê3 LCOE;Ɍˎ3Ȍ[�yͿ.đɔ\�b3 LCOE;ͧʳͿ4	/3Ĳ-A�Ś'�	�˞0]bnv���
g4ěĲ-ɮ0),�F	�HK��V�-ç�FǦ�ʆ�,�G
 

 

 
� �  

x 1-3� rµ,Q1�tz�¼÷÷jðÿ`ä×¡óĀ!kw
�Ï§ 

 
� �  

x 1-4� rµ,Q1�tz��ç-1;!kw
�Ï§ 
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x 1-5� rµ,Q1�tz�ìéÐ�æ!kw
�Ï§ 

 

x 1-6� rµ,Q1�tz�çñâí-1;!kw
�Ï§ 

 

ěĴ͐3�˞0Ͷöɯͥ]bn3v���g3̶�4²�3D�1˷ǥ-�G;&'��H'�1͔E0�Ϳ
 
��¼÷÷jðÿ`ä×¡óĀăß̃ːǨ͐3Ĵ1DG̶�14	�=�=0á̫�D7Ïê3˞į�Ɛͬ

�,�G
Å�5oPk-4	ĵĸ3íʢ1D),{�aRZn͏ɯ4Ͷ̍Ʌͅ3 ��Ć̾1ƹ�B

EH,�G
m���Z-4	Ĵã3ǵ͏ɯ3^PnK͏ɯ!Gñ1Ͷ̙3̿ʹˬ˩1D),Ǡœ3Ͷ

öɯͥ^Pn3ˬÕǭǝ�Ë̯�HGľĜA�F	$3ʫȁ.�,Ĵã3éǴ3Ͷöɯͥ^Pn3�̾

� 2008ƀ1ˬÕǭǝ3ť̂.0),�G
bPb-4	ű͐̾3NZdb�͔EH,�G&@	2008ƀ
1śǟ�H&͏ɯ{�aRZn3ǘ4͔Ś�H&A310),�G
ʟĴ14	Üç1ˍō0Ͷ̍Ʌͅ

Kǲ!G{�aRZn^Pn�ǘŅ��G�	̧ͥʳ93NZdb.ëɥė˃ɞ�͔EH,�G&@	

{�aRZnɥ^PnȪŚ14͔F��F	ľĜ1D),4ɯͥ3æöƶíK#�GKƖ0�0),�

G
�ǞbQR�m�-4	ĵĸ3íʢ4Ƿʃʐ3®3Ĵ;/4ĪͲ10),�0�
U��h-4	

FIT3ĽŌ͆3�͔�ß̃ːǨ͐3ǰņÓ-Ȫ@EH,�G&@	ǰ̸0^PnK͏ɯ�&Fǰǝ3ƴ˗
K̸ɥ�&F!Ḡý�P�d�lOz�Ū0�0),�Gė˃Ɵ��G
 

���ç-1;ăƷ̍]bn4Ĵ1D),˒��ɮ0G
m���Z-AU��h-A	ß̃ːǨ͐1ļ+

�ùƭ͆.�,3 FITĽŌ͆�Ͷ̙3̻Ƹ1Ɛͬ�	ƕ),{�aRZn3Ʒ̍]bn1Ɛͬ�,�G

m���Z-4	ß̃ːǨ͐�&F3˚ù͆3ͳKǰņ1!G&@	ņĺ3ɯͥȗKÕ�&Ͷ̙�ÚÝ

�H,�G
�ǞU��h-4	˚ù͆Kß̃ːǨ͐3ʜıã.�,�G&@	DF]bn3Ř�Ͷ̙
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ƴ˗�̓ˡˡ�H,�G
m���Z-4	ͥöʡʭ93̮ʡ]bn.�)&Ͷöɯͥ{�aRZn3

ŨÞ]bn3�̾4	{�aRZn͏ɯ¦Ȑʿ-40�{�aRZn3S�o��_;ͥöȸ̊ʿͿ�

ǓƱ),�G
$3&@m���Z3̮ʡ]bn4Ʒ̍]bn1Ġ=H,�0�
���b}P�	o

Pk$3®3��*�3Ĵ-4	̮ʡ]bn$3®3ʡʭŀƍ]bnK{�aRZn3͏ɯ¦Ȑʿ�Ǔ

Ʊ),�F	�&�),�H4Ʒ̍]bn1Ġ@EH,�G
bQR�m�14	Ʒ̍]bn3ðȿ�

ė˃10GD�0	ćʣĀ�H&ʡʭ̮ʡưͯ��G
oPk-4	Ͷöɯͥ�Ͷ̍Ʌͅ3 ��Ć̾

1Ƽņ�&ʫȁ	͏ɯ¦Ȑʿ4$3˚ÙưȠ.�,	Ņ�3{�aRZn-��gɷƑ3ņ�0Ͷ̙K

DF͹�ľƯ1ˬʹ#�GKƖ0�0),�G;Ʒ̍]bn4��gɷƑ�D7tz͹�3ǘÓ�ņ�

�;/͹�0GͿ
bPb-4	ű͐̾3Ͷöɯͥ{�aRZnɥ^Pn93NZdb�ͤ��	=&ˠ

ȕ3ʪȽKȘ�,�G&@	Ʒ̍]bn�͹�0),�G
 
� ʟĴ-4	ņˠȕ0Ͷöɯͥ{�aRZn3̊ɥÉɲ4ɚ1Ͷ̙3̐Þ1͑Ê�,�F	ɯȲˠȕ�

ņ��0G1*HÈȉ�õƊ�HG�.�˯ǥ�H,�G
ʟĴ3QO�oyM��4	đɔ\�bD

FA{�aRZnˠȕ�ņ��	Ʒ̍]bn�½�&@	ʟĴ3͏ɯ¦Ȑʿ4ǘͅõƊ�Ė�EHG.

��ơƣ��G
ˉģȻ��.1	bQR�m�-4{�aRZn3ˠȕ�ņ��0),AÈȉ3õƊ

3ơƣ40�
�H4 2008ƀ3bQR�m�3ˬʹ]bn�	�m�.�&{�aRZnşͅ.ȣ:,
Ū0�)&&@-�ė˃Ɵ��G
 

��ìéÐ�æăěĴ�ʆ�&̛̲ʰƾ̊3m�g4	�ʄśƟ�͹�	şǦ1Íͱ-�0�ǘÓ-�G


m���Z-4	̫żͶöɯͥ{�aRZn3ÖȖʿ4 5Έ10 ƀ3͍Ǵɱ̛̲ʰƾ^�wbŋʢKƛ˞
.�,�F	�H4ƀ͐ʢ 25���/kW.�,Ľġ�H,�G
U��h-4	̛̲ʰƾ̊14̫ż{
�aRZnß¿-�Ś3Èȉ.�H,�G^�wbŋʢ]bn	�D7ĸ°�Ġ=H,�F	Ľġ�H

,�G]bn4	5Έ23���/kW.͏��ņ��
oPk-Aǰ½ 5ƀ͐3řß0^�wbŋʢ�ƛ˞
.�HGľĜ��G
bPb-4	̛̲ʰƾ3ʪ͸�͔EH,�G�.	͹�ú̋	NZd`w�lO

3ĪͲ	0E71Ͷ̙3ɼȧB¢ȵ1D),	®3Ĵ�DF̛̲ʰƾ̊�͹�0),�G
ʟĴ3̛̲

ʰƾ̊4	̢ƀŨÞ�H&ņˠȕ0{�aRZn-4ſĹ�,½�0),�GD�-�G�	ʟĴ-4

YN~jZb	z��o�G�4ɯͥȗ3̾ĦKªǌ!GǨǴ�ǣ!�G.��˯ƻA¸�EH,�F	

ƕ),Ľġ�H,�Gm�g3̛̲ʰƾ̊4̳ũ˰È�H,�Gė˃Ɵ��G
oPk-AÕĦ3ªǌ

�ƛ˞.�H,�G&@	ũˠȕ{�aRZn-4̛̲ʰƾ̊�͹�0),�G
=&oPk4ß¿3

̛̲ʰƾ̊3̓˞0Ȓƭ˞ʥ.�,	͹ͳ0ŚǴɱɠĸˡŤ3]bn�Ľġ�H,�G
bQR�m�

-4	̛̲ʰƾ̊�{�aRZn3͏ɯ¦Ȑʿ1D),˒��ɮ0),�G
 
��çñâí-1;ă͗�Ͷöɯͥ{�aRZn3̍͆˺̵]bn4	ʟĴ²ń3Ĵ-4ĝʋƄ-�G
m

���Z	oPk	U��h-4	Ͷöɯͥ{�aRZn3͏ɯ¦Ȑʿ�u��b`�n1ļ+�Ͷö

ɯͥ{�aRZn3̍͆K˺̵�,�Gͥö·ʇ-�GľĜK͕�	̫ż4{�aRZn$3A31D

),̍͆K˺̵�,�G
m���Z.bQR�m�-4	͗�Ͷöɯͥ{�aRZn4�ˊɱ1½�

bZ3Ʒȗ.˟0�H	$H�͗�{�aRZn3̍͆3ȪŚ1ēǧ�H,�G
ʟĴ²ń3/3Ĵ-

A	{�aRZn3̍͆˺̵3̃Öȣɞ4͹�0),�F	̫ż4 60Έ87%-�G
 
� ʟĴ3Ͷö{�aRZn̍͆˺̵ǞȰ4/(E�.��5Åńɱ-�G
2008 ƀ14	ʟĴ3Ņ�3
{�aRZn�ͨż1͹�ˇŹ̍Ƿȣɞ;�5�5 100%Ϳ-̍͆˺̵�H	{�aRZn1ļ+�̃Ö
4;<e�-�)&
�H4̮̽Ǖƃ3̄ý�3˚ù͆íƄ3&@-�F	�3íƄ1DF�gjZb

SZPlO
.�,ʀEHGSZPlO�yMPp�b;ȇƉɯ˖1DG̍Ƿ˺̵Ϳ1ɚĀ�H&ƏƩ

�ƞŀ�&
gjZbSZPlO�yMPp�b�ÚÝ�H&&@	ʟĴ-4®ĴDFA̍Ƿ]bn�

͹�0),�G;!0J(gjZbSZPlO4̫ż	̃ÖDFA͹�*�Ϳ
=&ʟĴ-4	̃Ö1D

G̍͆˺̵1D),{�aRZn3̄ɅKʄÌ�&\�b-4	{�aRZn-40�Ȱ«�|�-�

3̃ÖK̃),�GľĜ��)&
 
��=-3=.@.�,	x 1-3�1-61ʆ�& 4*3�˞0]bn3Ȓƭ˞ʥ�D7ěĴ3 LCOE.đɔ\�

b3 LCOEKx 1-71ʆ!
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x 1-7� rµ,Q1�tz�ª�ÚÌ!kw
�Ï§ 

 

x 1-8 4	�˞0]bnŃǘ3 LCOE 93ƐͬK�E1ȣ̝ȏ˪!G&@1	�˞0]bnv���gKĴê
-40�[��{1�,�G
�3Ĳ-4	ěĴ3]bnŃǘ3Ɛͬ	�D7đɔ\�b.ȣ̝�&ěĴ3 LCOE
3ņ��Kʆ�,�G
̑�Ȍ[�y4ěĴ3 LCOE Kŀ÷�#GÓKʆ�	ʲ3Ȍ[�y4đɔ\�bDFA
ěĴ3 LCOE K½��#GÓKʆ!
�˞0]bnv���gK	LCOE �đɔ\�bDFŀ÷�&ʋƄ;̑�
Ȍ[�yͿ3ņ��ͯ1��E�1ʆ�,�G
Å�5ɯͥͥöͅ3ǰũŃǘ4bPb�Ľġ�&ǘÓ-�G�	

�3Ĵ3̛̲ʰƾ̊.Ʒ̍]bnDFA LCOE Kŀ÷�#,�G
�3ǰ½Ó�Eǰ͹Ó=-3Ĵê3Þöv�
��g3ʜı�E	ɯͥͥöͅ�D7Ʒ̍]bn� LCOE 1ǰAƐͬ�&�.�J�G
�H4�ˊ1̳Đ3Ͷ
öɯͥ3 LCOEƨƄçǿ.�ˈ�,�G (IEA 2010, Cory and Schwabe 2009)
���ˉģȻ��.1	Ľġ�H&
̛̲ʰƾ̊3ʜı4	đɔ\�b.ȣ̝�,	Ʒ̍]bn.̍͆˺̵]bnDFA LCOE ŀ÷1Ɛͬ�,�G

�3�.�E	̲ ̛ʰƾm�g3�ʄśƟ.ëɥė˃Ɵ	ƕ),Þöv���g3Ĵ1DG̶�3ņ���	LCOE
ǇŚÓ3ȜʄƟK͔EH&A31�&ė˃Ɵ��G
̛̲ʰƾ̊1̒į!GŸɮKȿE!&@	�E0Gçǿ�

ƛ˞-�G.ʾ�EHG
 
 

 

x 1-8� tz�SÚ�-1;@JFQ5� LCOE���ø 
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1.8 rkz�´Rüj¼÷�-1; 

ECN3�m�1DF	͗�'�-0�ȳ�1ˬʹ�H&ͶöɯͥƯ3 LCOEKǇŚ!G�.�-�G
»�ɠ
Ǩɏ-ëɥ-�Gȳ�{�aRZn3m�g4͔EH,�F	ɚ1Ĵê3 LCOE KǇŚ!G31ƛ˞0ÞöŃǘ
3řß0m�g�Ɖ��̕�,�G
ƕ),ȳ�Ͷöɯͥ1͑!GĴê3 LCOE ȣ̝4˖),�E"	$3đɔ
\�bAˬ�,�0�
²�3Ù 1-5 �D7 1-6 1	Ľġ�H,�G]bn.̍͆˺̵3m�g3�̾Kʆ!

ɫƧ!:��..�,	m���Z-4	ʡʭ93̮ʡ�D7ȷƂ\�z�3ƛ˞ƟKʇ·ɱ̊ɥ.�,�G&

@	{�aRZn3͏ɯȐʿ��HK̃ƺ�,�0�.���.-�G
�3çǿ-ɥ�&�m�4	{�aR

Zn3͏ɯ¦Ȑʿ3ˡɏ1ʑ)&A3-�G&@	m���Z3Ʒ̍]bn3˟ʏF1ēǧ�#,�0�
�m

�Āçǿ-4Äɥ�0�)&�	�HE3ʡʭ̮ʡ]bnKĠ@G�.-	m���Z3Ʒ̍]bn3˟ʏF4

ʢ 3,000���/kW10G
x 1-71	�HE3ȳ�Ͷöɯͥ{�aRZn1͑�,˟ʏA)& LCOE.̄ýY�
j{Kʆ!
 

 

Ù 1-5� ´Rüj¼÷�BL0%+;f�Ø½@JFQ5 

 
2007ƀ 
U��h 

Prinses Amalia 

2008ƀ 
m���Z 
�Rødsand II 

2008ƀ 
oPk 

�ˊɱ0^Pn 
{�aRZn3ɛȯ 2007ƀ]bn3˟ʏF 2008ƀ]bn3˟ʏF 2008ƀ]bn3˟ʏF 

ʓŶƀ 2007ƀ 2010ƀƔĄ ɚŚ�H" 
ɯͥƯ^Pc�(MW) 2.0 2.3 5.0 

Ͷ̙ļǘ 60 90 12 
ß̃ːǨ͐ 3,350 3,800 3,700 
Ʒ̍�(€/kW) 3,315 1,883 3,230 

ǑĐ]bn�(€/kW) 0 0 0 
®3]bn�(€/MWh) 11 0 0 
̛̲ʰƾ̊;ĳŚ̊Ϳ

(€/MWh) 149 0 123 

̛̲ʰƾ̊;Ńü̊Ϳ
(€/MWh) 0 24 0 

̛ǌ̛̲ʰƾ̊ʱͳ
(€/MWh) 44 24 33 

ˀɥƀǘ 15 25 20 

 

x 1-6� ´Rüj¼÷�BL0%+;fåm@JFQ5 

 
2007ƀ 
U��h 

Prinses Amalia 

2008ƀ 
m���Z 
Rødsand II 

2008ƀ 
oPk 

�ˊɱ0^Pn 
̃Öëɲɞ;%Ϳ 5.0 4.5 6.5 
̍Ƿëɲɞ;%Ϳ 12.0 11.2 15.0 
̃ÖõĜ;%Ϳ 50 26 70 
̍ǷõĜ;%Ϳ 50 74 30 
���Ǵ͐;ƀͿ 15 13 12 
Ĵ3ʌɞ;%Ϳ 25.5 25.0 29.8 

WACC;%Ϳ 7.9 9.2 7.7 
 

 
Ù 1-7� ´Rüj¼÷�BL0%+;f LCOEþFG 

LCOE 
€/MWh ($/MWh) 

̄ýY�j{ 
€/MWh ($/MWh) 

Prinses Amalia 166 (231) oPk�ˊ¤ɂ N/A 
oPk�ˊ¤ɂ 156 (217) Rødsand II¤ɂ 6 (8) 
Rødsand II¤ɂ 88 (122) Prinses Amalia 5 (7) 
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1.9 T� LCOEÝÈ�² 

LCOE4�=�=0ɶɱ	üȗ�D7˸ʿ3&@1˩ʙ�HG
�ˊźȤ	ǕʘȪŚʿ	Ʒ̍Ş	{�aRZn
͏ɯ¦Ȑʿʗ�	ě�3ɚŚ3q�cKɄ&!:� LCOE Këɥ�,�G
�&�), LCOE 1ÄJHGưȰ4
�ȓ-40�
LCOEK/3ʋƄ˳��ǇŚ!G�	�G�4/3ʋƄ3³Ś�ƛ˞�4	Äɥ!G˩ʙǞȰ1D
),�=�=-�F	�H� LCOE 3ʫȁ1˒��Ɛͬ!G
�3&@ê3 LCOE ˩ʙǞȰK	��=-3çǿ
-ɥ�& ECN�m��D7ǞȰ.ťȣ�**	²�1˷ǥ!G
 
Å�5͹ș˩ɩ`p�U-4	Ʒ̍]bn3ɠķÓ	�D7ʇ·ɱõƊɞKɥ�,õFƊ�&ƀ͐]bn3ſ

Ĺ1ļ+�ćʣĀ�&°˘ÓKɥ�, LCOE K˟ʏAGľĜ��G
�3N{��i-4	̃Ö̍Ƿȣɞ	̃Ö
̍Ƿ]bn	���Ǵ͐	Ȱ«ʌ.�)&ǥʄ0̄ɅʄÌǼ´3³Ś�0�H,�0�
$3°JF	�3ćʣ

0ǞȰ-4õƊɞ.�,̻L'Ó3>Kɥ�,�F	$H1D),̄ýưȠ3ɚƙKß,˘�,�G
IEA 3
�Projected Costs of Generation Electricity” (IEA2010) �D7�IEA World Energy Outlook 2009” (IEA 2009) 4�3N
{��iKɥ�,�F	²�3Ɖ1DF LCOEK˩ʙ�,�G
 

 

 
 
�3N{��i-4	IEA 4õƊɞK�ʇ·ɱ̍Ʌ]bn
.�,˘�,�G
�3]bn4ʇ·ß¿�ɚŚ

3ƴ˗1Ʒ̍!G͝1̃ƺ!:�]bnK˘! (IEA2010)
�3ʇ·ɱ˟ĸ�E	IEA4õƊɞ 5Έ10%Kɥ�,
�F	5%K�ȣ̝ɱŘŚɱ0ɢĿ1��GÖý�Ű˖�bZ3½�Ʒ̍Ş�ëɥ-�Gɞ
	10%K�˒��ʪȽ
ɱ�ƴ˗ɱ�bZ�D7Èȉ�bZ1ɷͩ�,�GƷ̍Ş3Ʒ̍]bn
.�,�G (IEA2010)
DFćʣĀ�&
͹ș˩ɩ`p�U1DF	Þöv���g3ǘKǰũ͔1�	˳ʧƄ1D),ěʍ3ɯͥĺ3 LCOE KşǦ1ȣ
̝!G�.�-�G
 
�H.4̨1	͏ ɯȐʿ4 ECN�m�3D�0͹Ƅ0X�j`�y���m�KÄ),	ɚŚ3{�aRZn	

ě�3 LCOE	0E71ȜģɠķÈÓ	ã̾Ĕɲɞ	̣ȽǴ͐.�)&®3̄ýƿȔK˰È�,�G
�3�m�
1	˜ǘ3Ưǲʿ	�̮3ǥʄ0̍͆˺̵3ñǋǼ´	ʌ͆3Ɛͬ	$3®3ĔÞ�G�4]bn3ƐͬKĠ@

,�GľĜA�G
Ǩ14	�3�m�Kɥ�,�è3ɉķɱ0]bn3ȵHK˰È�&F	¶Ȑ3ɚŚ3{�

aRZn93Ʒ̍Kė˃1!Gëɲ�ƖEHGD�0Sr�Y�ÈȉKȪŚ�&F!G(Harper et al. 2007)
�3˳
ʧ0ǞȰKɥ�&ľĜ	Ʒ̍]bnBƀ͐ʪ̊'�-0�	ǘŅ�3˞į� LCOE 1Ɛͬ!G�.10G
{�
aRZnƈˬ3ǰʨɱ0ȪŚȖ4Ʒ̍Ş1�G&@	Ͷöɯͥ3ʮʯɱ0ˬʹKė˃1!G]bn3͒ÓKɡ˥

!G14	Ʒ̍Ş3ˡɏKɡ˥!G�.�̓˞-�G
 
�Å.�,	�3çǿ-ɥ�& ECN �m�4	ƾçƷ̍Ş1ƯŚ3̍Ƿëɲɞ (ROE) KÌ˯�**{�aR

ZnȢ1 LCOEK˰È!G&@3͹Ƅ0X�j`�y���m�-�G
Ý1̤:&D�1	ECN3X�j`�
y���m�K�E1˳ʧ0A31!G�.-	̍Ƿ�D7̃ÖëőKƾ*̍͆˺̵Ȓ̭Kǥʄ1˘!�.�-

�G
=&	Ͷöɯͥ3]bnK{�aRZn3͏ɯ¦Ȑʿ3ˡɏ�E˘!�.-	{�aRZnK̯@G&@

3ĔÞ3ȵH-ɸȡ�0�H50E0�Ͷöɯͥ]bnK˟ʏG�.�-�G
 

1.10  LCOEÝÈ�ô��i�¸�±ê 

Ù 1-8 4õƊɞ. LCOE ǞȰKȣ̝�&A3-�G
X�j`�y��çǿ3ćʣ0ǞȰ.͹Ƅ0ǞȰ3�Ǟ
Kɥ�,	�̮3õƊɞ1͑�, LCOE K˟ʏF	®3�è3]bnv���gKě�3đɔ\�b1ɔE�,
Ś@&
�E1�HE�ʿ3ǞȰ1D),	đɔ\�b3 LCOE;68���/MWhͿKɣ �#GõƊɞK˘�,
�G
 

t=1
T∑ ��Ʒ̍ t + ̛̲ʰƾ̊ t + ɗǛ̊ t + Ɏʥ]bn t + ǑĐ̊ t ���1 + õƊɞ�–t

� 
LCOE = 

t=1
T∑ ;ɯͥͥöͅ t ��1 + õƊɞ�–t

Ϳ  
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ʇ·ɱƷ̍Ş3ˡɏ�E̻L'°˘ɱ0õƊɞ4	Ȥ͐3{�aRZn͏ɯ¦Ȑʿ�G�4Ʒ̍Ş3ˡɏ1ʑ

)&õƊɞ3ÓDF½�0G×ğ��G
IEA2010 1DH5	ʇ·ɱƷ̍Ş3õƊɞ�½�0),�Gɡɦ4	
�bZ�Ūǘ3Ȥ͐Ʒ̍Ş-40�ǘŅ�3Ï«Ʒ̍Ş1çǗ�HG&@	ɷͩ!G�bZ.̍͆˺̵]bn�

Ū0�0G&@-�G
$H1¹�	ʇ·ɱˡɏ�E3 LCOE 3˟ʏFA	Ȥ͐Ʒ̍Ş3˟ʏFDFA½�0G
×ğ1�G
 

 

Ù 1-8� i�¸� LCOE�²�±ê 

ǞȰͽˡɏ ˡɏ 
̍͆˺̵]

bn3Ʋ� 
̸ɥ 
�m� 

õƊɞ3

ʜı 

õƊɞ3ʜı

1��G 
LCOE* 

đɔ\�b3

LCOEKɣ  
�#GõƊɞ 

͹ș`p�U 
˩ɩ3ćʣ˩ʙ 

àɱ�ʇ·ɱ 
Ʒ̍Ş3ˡɏ 

õƊɞ1 
Ġ@G IEA2010 5Έ10% 

53Έ70���
/MWh 

;IEA3ǞȰͿ 

9.5% 
;IEA3ǞȰͿ 

͹ƄX�j`�

y��çǿ 

{�aRZn 
͏ɯ¦Ȑʿ�G

�4Ȥ͐Ʒ̍Ş 
ǥʄ1Śʻ ECN2008 7.5Έ15% 

(ROE)** 
64Έ76���

/MWh 
10% 

;ECN3ǞȰͿ 

*®3ß,3Ńǘ1đɔ\�b3ñǋǼ´K̸ɥ 
**Ƿçǿ-Ľġ�H& ROE3ʜı1ļ+� 

 

Ù 1-8 1ʆ!D�1	/(E3N{��i-A	̻L'õƊɞ3̶�� LCOE Ó1˒��Ɛͬ!G
9.5%.�
�õƊɞ4	ʇ·3ˡɏK˘!ʞɬ0˩ʙȰKɥ�,đɔ\�b3 LCOE;68���/MWhͿK˩ʙ!G31ƛ˞
0Ó-�G
ƕ),Ƿʃʐ3đ÷˽Ĵ�Ľġ�&m�g1ļ+�0E�3õƊɞ4ǰņÓ1̢+�4"-�F	

IEA-4�3ʜıK 5Έ10%.�,�G
�H4	ʞɬĀ�&ʇ·ɱ˩ɩǞȰKɥ�,͹ƄX�j`�y��ưȰ
3̢ºÓKǥE�1�&A3-�G
 
̨1	½�Ǟ3õƊɞ;ǋȊ�H&Ž3ǰA½�ÓͿ��ˊƷ̍Ş3\�bK˘&@1ɥ�EH,�G
ƕ)

, LCOEK˩ʙ!G͝14	=&Ͷöɯͥ3 LCOEK®3ͥɅ3 LCOE.ȣ̝!G͝14	{�aRZn͏ɯ¦
Ȑʿ3ˡɏ	�G�4DFƁ�ͥöʡʭ�|�3ˡɏ3/(E1ʑ),�G�Kǥʄ1!G�.��ėȘ-�G


õƊɞ3̻Ƹ4	$3ˡɏ1ťƜ�#G�.�ǳ=��
LCOEK˘!ěʍ3ƉKɥ�GľĜ4	ʑˆ!Gˡɏ	
õƊɞ$3®3v���g3ÓKǥʄ1˥͂!G�.�ƛ˞.�HG
 

1.11 Ïã 

IEAWind Task263ʫȁ�E	LCOE�Ĵ1D),ņ��ɮ0),�G�.�J�G
�3̶�3ƄĜ�4	ɯ
ͥͥöͅ	Ʒ̍	̲ɥ	̍͆˺̵.�)&ě]bn3Ɛͬ1DGA3.�H,�G
¤Ʀ̫F	ĴŞ͐3 LCOE
3Ÿɮ1ǰAƐͬ�&34	Ƿ̏ɱ0Ͷȯ�G�4Ͷ̙3ƴ˗­ȓ1ļ+�¤ɂ�HGɯͥͥöͅ-�G
=&

̍ǷɱǓæ�D7Ͷöɯͥ{�aRZn̍͆˺̵Ǽ´�ņ��ɮ0G�.�E	źľöAͶöɯͥ3]bnß¿

1˒��Ɛͬ�,�G
�E1Ͷöɯͥ{�aRZn3̛̲ʰƾ̊AěĴ͐-˒��ɮ0F	�H� LCOE 1ņ
�1Ɛͬ�&
 
6.*3ɂŚļɆ-Sr�Y�3]bnßˊK˘!.�� LCOE 3Ɵ̏4	ĴBɶɱ	˸ʿ$3®3ëɥʿ3

͐-ćʣ0ȣ̝�-�GD�1ƝJHG
���	LCOE3ěʍ3˩ʙ�/3ˡɏ�E	/3D�10�H&�K
Ȝʄ1ɡ˥!Gƛ˞��G
LCOE4�ɪá̫-Aªǌė˃0˩ʙ-A0�
?�I	ɚŚ3q�c1̸ɥ�HG
ǲɲ-Éë0k��-�G
ƕ),ȣ̝�D7$3ʫȁ3˥͂14ɫƧ!G�.�ǳ=��
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Å 2Ä� :NDQ+ 

2.1 :NDQ+�üj¼÷�©Ú 

Ƿʒ-4	m���Z3͗��D7ȳ�Ͷöɯͥ{�aRZn3ȑ˞0E71]bn3ɚƙK̤:G
��-

4 2008 ƀ3͗��D7ȳ�Ͷöɯͥƴ˗1͑!GĹʗĀɯͥĎÈ (LCOE) 3�m�Ā1ɥ�&³Ś1ɒɏKƎ
,G
 

2.1.1 Þ^�ð�¼÷÷jð�Á¤¾« 

2008ƀǶ3m���Z1��GͶöɯͥ3ˬÕşͅ4Ĝ˩ 3,179MW;͗� 2,756MW	ȳ� 423MWͿ-	�H
4 2007ƀǶ3ˬÕşͅ1ť�,ʢ 1.25%	2000ƀ3ˬÕşͅDFA 32%ŀ÷�,�G
2001ƀ�E 2008ƀ=-
1ŀ÷�&ˬÕşͅ3ʢĄǘ4	ȳ�Ͷöɯͥ1DGA3-�G
2008 ƀ1ȳ�-ƈˬ�3ȳ�QO�oyM�
�4 3*�F	�(6.*4 2009ƀ1řƭ�	A�6.*4 2010ƀʈ1̛̲͏Ő!G¤Ś-�GˮȲ 5
 
x 2-1 1ʆ!D�1	ŨÞ3̬Ƅ4Ǵ͐�.15E*��ņ���.�J�G
2001ƀ�E 2003ƀ1��,	

ˬÕşͅ4Ȝģ 725MW ŀ÷�&�	2004 ƀ�E 2007 ƀ=-4 8MW ŀ÷�&1̳�0�
�H4 2003 ƀ1ś
ǟ�H&͗�{�aRZn3̄ǕɱǓǎ˩ɩ�ņŽ1ȿͳ�H&ʫȁ-�G
�HK˚�&@1 2008ƀ1ŨÞ�
H&ǝ&0ĳŚÈȉ̈ĕíƄ (FIT) 1DF	͗�Ͷ̙3ƈˬ�ǝ&1Ȳɶ�HG�.10)&
2008ƀ3 FITŨ
ÞƔ	2010ƀ 7ǱǶ=-1͗�Ͷöɯͥ3ˬÕşͅ4Ȝģ 280MWŀ÷�,�G (Danish Wind Industry Association, 
2010)
2008ƀ14	Ͷöɯͥ1D),m���Z3ʱͥöȸ̊ͅ3ʢ 20%�Æʬ�H,�G
 
 

 

 

x 2-1� :NDQ+�üj¼÷�ÍÃÞ^�ð����ó�_�ð 
̍ǛΆDanish Wind Industry Association 2010 and European Commission 2010 

 

                                                                    
ˮȲ 5  Rødsand IIȳ�ͶöɯͥƯ4 2010ƀ 8Ǳ1̛̲͏Ő�,�G
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m���Z4ͶöɯͥŨÞ3ƀșɶȔKŚ@,�0��	EU 3˞Ȩ1DH5	m���Z4 2020 ƀ=-1ä
ɣė˃Sr�Y�Ʌ1DGɯͥ-ʱSr�Y�ȸ̊ͅ3 30%Ǩ�&@3˩ɩKʘŚ�0�H50E0�
EU-
4ß,3÷ɳĴ1�3äɣė˃Sr�Y�3ɶȔÓK̵ƭ!G&@3˖ü˩ɩ3ÂƭKʻý¯�,�F	m��

�Z4 2010ƀ 6Ǳ1Ĵ3˖ü˩ɩKɯ˘�,�G
�3˩ɩ-4	2020ƀ=-1ˬÕşͅKʢ 4 GW.�	$H
1D),Ͷöɯͥ4 11,000 GWh10G.¤Ʀ�H,�G
=&ʱşͅ3 3ç3 1�D7ͥöͅ3ʢ 50%K	ȳ�
1ˬʹ!GͶ̙�EƖG�.�¤Ʀ�H,�G (Kemin 2010)
(0>1	2009ƀ3ɯͥͥöͅ4ʢ 6,700 MWh-
�G
2010 ƀ�D7 2020 ƀ3Ͷöɯͥ3ˬÕşͅ3¤ɂ4	ěȚŵ÷ɳĴ3äɣė˃Sr�Y�˖ü˩ɩ 
(NREAP) 1ļ+�A3-�G(European Commission 2010)
 
ʁǴɶȔ.�,	2008ƀ�E 2012ƀ=-1ȳ�Ͷöɯͥ3ˬÕşͅ 800 MW3̥÷	0E71͗�Ͷöɯ3ˬ

Õşͅ 350 MW3ǝˬ�Ś@EH,�G
�3ɶȔÓ3Ąç4	Ǡœ3ͶöɯͥƯ3ˬÕǭǝ1D),̵ƭ!:
�A3-	$H1D),ʦʏşͅ4 175 MWŀ÷!G�.10G
ĸǞ3˩ɩƎŬ4	2012ƀ=-1 350MW1
÷�,͗�şͅ 150 MWK̥÷!G&@3˩ɩKˠŚ�0�H50E0�
 
ȳ�Ͷöɯͥ3ˬÕşͅ 800 MWK̥÷!G.��ʁǴɶȔ4	3*3ņˠȕ0ȳ�ͶöɯͥƯ	!0J( Horns 

Rev II;209 MW	2009ƀ 9Ǳ̛̲͏ŐͿ	Rødsand II;207 MW	2010ƀʈʓŶ¤ŚͿ	Anholt;400 MW	2012ƀ
12ǱʓŶ¤ŚͿ1DF̵ƭ�HG˟̡>-�G
 

 

Ù 2-1� :NDQ+����üj¼÷�ÍÃÞ^�ð (MW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 1,761 2,358 2,464 2,697 2,708 2,716 2,720 2,728 2,717 2,756 2,985 2,621 

ȳ� 11 50 50 210 423 423 423 423 423 423 856 1,339 

̍ǛΆDanish Wind Industry Association 2010 and European Commission 2010 

 

Ù 2-2� :NDQ+����üj¼÷��ó�_�ð (MW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2012

¤Ʀ 
2020
¤Ʀ 

͗� 1,76 1 597 106 183 12 8 4 8 –11 39 –38 –135 

ȳ� 11              39       0 210      223     0      0      0      0      0      100 –14 

̍ǛΆDanish Wind Industry Association 2010 and European Commission 2010 

2.1.2 s_��Ç�#N3N9"A 

2008 ƀ1íŚ�H&äɣė˃Sr�Y�Ȱ1DF	Ͷöɯͥ{�aRZn3ǝ&0Ľ̀íƄ�ŨÞ�H&
ǝ
&0͗�3Ͷöɯͥ{�aRZn	�D7�U�{�oN
ȳ�{�aRZnĎȲ8-4	�"HAß̃ːǨ͐�

22,000Ǩ͐1ì̵!G=-b�jnźľÈȉ1÷� 0.25m���ZZ��r/kW;0.034���/kW ĎȲ9, 0.047o
�/kWͿ3ùƭ͆�ǋÆ�H,�GĎȲ10
ß̃ːǨ͐��˫3Ǩ͐1ì̵�&Ɣ4	źľÈȉKĖ�ĕG�.10

G
 
Ͷ̙1ť�,4	{�aRZn3ƴ˗ɱˀɥƀǘ3Ǵ͐	ͦ ʬ˺Ǚ]bn3˚ù͆.�,ƀ͐ 0.023m���Z

Z��r/kW;0.0037���/kW, 0.005o�/kWͿ�˚ù�HG
 

                                                                    
ĎȲ8  �U�{�oN{�aRZn
.4	ȳ�ͶöɯͥƯ3ÞǸưͯ.4ê1ƈˬ�HGȳ�ͶöɯͥƯ3{�aRZn	.

Śʻ�HG
1*3ȳ�ͶöɯͥƯ�	U�{�oNɧ˻{�db1DFƈˬ�H,�G
 
ĎȲ9  1���·7.353m���ZZ��r 
ĎȲ10 ɠ˖3Èȉ˚ùíƄ4	Ͷöɯͥ{�aRZn93ùƭ͆K 1 kW�&F 0.10m���ZZ��r;0.013���Ϳ.�&

{�[��1°J),ŨÞ�H&A3-�G
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�ˊɱ1m���Z-4	Ͷ̙�ß̃ːǨ͐- 22,000Ǩ͐3ɯͥK˖�14	7ƀ�E 10ƀ��G
Å�5 3 MW
Ͷ̙Kˬʹ!G.!H5	FIT4ș3D�1ȪŚ�HGĎȲ11
 

 
3 MWͶ̙�ß̃ːǨ͐΅Ǩ͐-ɯͥ!Gͥöͅ = 3,000 kWh 

3,000 kWh × 22,000 = 66 GWh 
 
FIT.ͦʬ˺Ǚ˚ù͆4	3 MWͶ̙� 66 GWhɯͥ!G=-3Ǵ͐ǓƱJHG
�3Ó4ș3D�10G
 
 

(66 GWh × 0.25Z��r) +  (66 GWh × 0.023Z��r) 
= 18,064,200Z��r 

 
Ǡœ3ͶöɯͥƯ3ˬÕǭǝ3&@3˚ù͆4	ʽǹĀ�&Ͷ̙KǑĐ!Gǝˠ3Ͷöɯͥ{�aRZn1A

̸ɥ�HG
�3͆ͳ4	ǑĐ�H&ˬÕşͅ3 2ÐKɣɤ!G&@3ß̃ːǨ͐ 12,000Ǩ͐1ť� 0.08m��
�ZZ��r/kW;0.01���/kW, 0.0139o�/kWͿ-�G
Å�5 225 kW3Ͷ̙K̐Þ�	ǝˠ3Ͷöɯͥ͏
ɯ{�aRZn1D),ǑĐ!GľĜ	ˬÕǭǝ3&@3˚ù͆K˩ʙ!G.	²�3D�10G
 

 
225 kW × 2ļ�ß̃ːǨ͐΅Ǩ͐-ɯͥ!Gͥöͅ = 450 kWh 

450 kWh × 12,000 = 5.4 GW 
 

ǑĐ�& 225 kWͶ̙3ˬÕǭǝ3&@3˚ù͆4	 
 

5.4 GWh × 0.08Z��r = 432,000Z��r 
 
�3˚ù͆�̸ɥ�HG34	450 kWǵɄ3Ͷ̙KǑĐ!GľĜ1͔EHG
�3˚ù͆3ơƣKĖ�G&@

3ǝˠ{�aRZn-ǑĐ!GͶ̙3ǘ1í͔�ˬ�EH,GJ�-40��	�3˚ù͆�̸ɥ�HG34	

450 kWǵɄ3Ͷ̙K˩ 175 MWKǑĐ!GľĜ1͔EHG
 
ß̃ːǨ͐1ļ+� FIT-4	�Ś3 kWh3ɯͥǨ͐-40�	�ˊ1tz͹�.��gɷƑ�ņ��Ͷ̙D

FAņĺ3ɯͥȗKÕ�&Ͷ̙93Ʒ̍�Ú̱�HG
Å�5 3 MW 3ɯͥȗ3ß̃ːǨ͐�&Fɯͥͥöͅ 
(kWh) 4	1.5 MWͶ̙3 2Ð-	ƕ),Ė�ĕG˚ù͆3ͳAÐ10G
 
ș1ʆ!Ù 2-3�D7 2-44	FIT�Ͷö{�aRZn1��GͶ̙3̻Ƹ1Ē<!ƐͬKʆ�&A3-	�3

Å4ś͝3{�aRZn1ļ+�,�G
 

 

Ù 2-3� `ä×¡ó�|�� FIT!u��h� 
?Aý	�LQ5¿��¼÷¬�ð�»�� 4��üè�À�[]p³12 

ɯͥȗ3

ˠȕ

;MWͿ 

��g 
(m) 

tz

͹� 
(m) 

ƀ͐ɯͥ 
ͥöͅ

;MWhͿ 

Ͷ̙ 1ļ�&F3{�
aRZn]bn 

(DKK) 

ͥö̆łͳ 
 (DKK) 

ĔÞ΄

Ʒ̍ 
ɸťɱ

ÈÓ 

3.0 90 80 7,089 2,220 � 4,960 � 2.23 0.98 
3.0 90 90 7,497 2,3430 � 5,250 � 2.24 0.99 
3.0 112 94 10,384 3,260 � 7,270 � 223 0.98 
1.8 90 80 6,047 1,860 � 4,230 � 227 1.00 

(Nielsen et al. 2010) 

                                                                    
ĎȲ11 �3Å4®3Ĵ3ʒ14Ġ=H,�0�&@	m���ZZ��r-Ľġ�,�G
 
ĎȲ12 ĝ�
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Ù 2-4� `ä×¡ó�|�� FIT!u�� 
?Aý	�LQ5¿��¼÷¬�ð�»�� 4��üè�À�] 

ɯͥȗ

^Pc
(MW) 

��

g 
(m) 

tz

͹� 
(m) 

ƀ͐ɯͥ

ͥöͅ 
(MWh) 

Ͷ̙ 1ļ�&
F3{�aR

Zn]bn

(DKK) 

ͥö 
̆łͳ
(DKK) 

˚ù͆

(DKK) 
ʱĔÞ

(DKK) 
ĔÞ΄

Ʒ̍ 
ɸťɱ

ÈÓ 

3.0 90 80 7,089 2,220� 4,960� 1,650� 6,610� 2.98 1.00 
3.0 90 90 7,497 2,343� 5,250� 1,650� 6,900� 2.95 0.99 
3.0 112 94 10,384 3,260� 7,270� 1,650� 8,920� 2.73 0.92 
1.8 90 80 6,047 1,860� 4,230� 990� 5,220� 2.81 0.94 

(Nielsen et al. 2010) 

 

�˫3Å�E	ņĺ3��g.͹�g��1Ʒ̍!GDFAņĺ3ɯͥȗ1Ʒ̍!GǞ�	ß̃ːǨ͐1ļ+

� FIT 3ơƣKĖ�B!��.�J�G
Ù 2-3 1ʆ�H,�GD�1	ǰAʪȽûɞ3ˍ�Ͷ̙4ņĺ��g
KÕ�& 1.8 MW3ȣ̝ɱũĺ3Ͷ̙-�G
�H4ß,3Ͷ̙-�Ś3ɯͥͥöͅ kWhKļ1�&ľĜ3 FIT
1AƎ,4=G
Ù 2-4 �E	ß̃ːǨ͐1ļ+� FIT �E3̥÷ɱĔÞ�ƖEHB!�34	��gɷƑ�ũ
��tz͹��½� 3 MW3ɯͥȗ-�F	ȣ̝ɱũĺ3ɯͥȗ4 3¼1ˑ(,�G�.�J�G
 

FIT3ļɆ.�,ß̃ːǨ͐Kɥ�G��jn4	¤@ˠŚ�H&ˬÕşͅK̵ƭ!G&@1ˬʹ�HGͶ̙3
ǘ�Ū0�0G�.-�G
=&�H1DF	��gɷƑ.tz͹�3ÓK͹�!G��jnAŪ0�0G
�

HE 2 *3�.�	̿ʹ˩ɩKʘŚ�{�aRZnKĸÛ-Ė�ÞH,AE�͝1ĪͲ.0GľĜ��G
ß̃
ːǨ͐1ļ+� FIT 4	m���Z3ͶöɯͥŨÞ3ʁǴɱɶȔÓ.�)&ˬÕşͅ1ļ+�ǕʘɱɶȔÓ�̵
ƭ�HGD�1!G&@3A3-�G
 
ß̃ːǨ͐K FIT 3ļɆ.!G�.3m��jn4	˚ù͆1DFźľ3ȝ>�ɣ G&@	ǰAʪȽɱûɞ

3ˍ�Ͷ̙�ƛ"�A{�aRZn͏ɯ¦Ȑʿ1.),ǰAͺöɱ0g�w�-40�0G.���.-�G


$3&@ǰʨɱ14Ͷöɯͥ�®3ͥɅDFA͹�*��.10F�20�
m���Z-4�3ƏƉ3 FIT �
ÄJH,�G&@	ɯͥͥöͅKļɆ.�&ɶȔÓ̵ƭ1̮͑!G]bn�͹�0Gʫȁ.0G
 

2.2 :NDQ+���� 2008��VÙ½�üj¼÷BL0%+; 

²�3ͮ-4	m���Z1��G 2008 ƀ3Ͷöɯͥ{�aRZn3ɚƙK̤:G
��-ɥ�&m�g4	
2008 ƀ1˩ɩ�G�4śǟ�H&{�aRZn3ſĹÓ1ļ+�A3-�G
͗�Ͷ̙93Ʒ̍]bn4^Pn
3Ǽ´1DF�Ś-40��	m���Z-4ɯͥ]bn�ȣ̝ɱ�Ś�,�GD�-�G
ˬÕşͅ MW�&
F3Ʒ̍]bn14ǰņ- 50%3̶���G�	éƀƄ3ɯͥͥöͅ MWh �&FƷ̍]bn3Ńüɞ4 15%ǵ
Ʉ-�G
 

2.2.1 öRüj¼÷ 

(a) BL0%+;�¶� 
m���Z3͗�Ͷöɯͥ{�aRZ-n4	�ˊ1Ū0�Ͷ̙ǘ;3Έ12ļͿ3Ͷ̙ʺKɥ�,�G
˩ɩW

Po�P�-4	Ū0�.A 3ļ3Ͷ̙Kɷʳɛ�G�4ʵB�0ŔKǊ�D�1=.@,̿ʹ!G.�,�G

�H4	Ͷ̙K 1 ļ"*çǗɱ1̿ʹ!G.ˡˢɱĉ̂�Ƌ�0G�E-�G
m���Z14ņˠȕQO�o
yM��3Å���*��G�	b}P�BʟĴ;/ņ�0A3-40�
ǰņˠȕ3\�b4Ͷ̙ 20ļKˬʹ
�,�G;ʱşͅ 63 MWͿ
 

2008ƀ1ˬʹ�H&Ͷ̙3ſĹŚȉşͅ4 1.9 MW-�F	$3��gɷƑ4 80 m	tz͹�4 72 m-�G

2008ƀ1ˬʹ�H&Ͷ̙-ǰA�ˊɱ034 2.3 MW3Ͷ̙-�F	$3tz͹�4 80 m	��gɷƑ4 93 m-
�G
 

(b) BL0%+;��Ö 
m���Z3Ͷğ4�ˊ1˝ğ�-�G&@	Ͷ̙3^Pn.�,ɡƦɱ034āȷȮų.���.10G
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�ˊɱ1Ͷ̍Ʌͅ4Ǿ̾;/Ū0�0),�G�	ȮųĸŻ.$3Ģ̠-4ƀ͐ſĹͶ̬� 7 m/sK̔�,�G

�H4 2 MWͶ̙;tz͹� 80 mͿ1ļ1ť�ß̃ːǨ͐ʢ 2,500Ǩ͐1ɸƎ!G(Danish Energy Agency, 2010)

2008ƀ1ˬʹ�H&Ͷ̙3 2009ƀƄ3ß̃ːǨ͐4ſĹ 2,639Ǩ͐-�)&
2009ƀ3m���Z3Ͷ̍Ʌͅ4
̫żƀ3 88%-	2008 ƀ1ˬʹ�H&Ͷ̙3ß̃ːǨ͐4ßˀɥƀǘſĹ-ʢ 3,000 Ǩ͐10G.¤Ʀ�HG

ɫƧ!:��..�,	ß̃ːǨ͐3ǇŚÓ4m���Zß¿3Ͷ̍Ʌ�l�`��1͑!GA3-40�	2008
ƀ1ˬʹ�H	2009ƀ1̲ɥ�H&{�aRZn1ļ+�˩ʙ�&A3-�G
 

(c) �ç-1; 
2008ƀƄ3°˘ɱ0{�aRZnƷ̍]bn14	1,100���/kW;1,529o�/kWͿ�E 1,300���/kW;1.807

o�/kWͿ=-͏���F	$3ſĹ4 1,250 ���/kW;1,738 o�/kWͿ-�G
Èȉ4 2008 ƀ1x�Z1̵
�&Ɣ	2009ƀ. 2010ƀ1ņŽ1½��,�G.��ɚƙ��G (Nielsen et al. 2010)
 

(d) ìéÐ�æ 
m���Z1��GͶ̙3̛̲ʰƾ̊4	Ì͘	Îɡ	^�wbŋʢ	ĸ°�ĵĸʚɡ3 4 ͮɶ-Ȓƭ�H,

�G
�HE3ͮɶ�	$H%HͶöɯͥƯ3ɣȹ̛̲ʰƾ̊3ʢ 25%KĈ@,�G
2008ƀ1ƈˬ�H&Ͷö
ɯͥ{�aRZn1¤Ʀ�HGɣȹ̛̲ʰƾ̊4	12���/MWh;17o�/MWhͿ-�G (Nielsen et al. 2010)
 

(e) çñâí-1; 
�3�m�4	ƀ͆|�b3̃Ö 80%-̍͆K˺̵!G{�aRZnKɥ�,�G
m���Z1��GȤ͐

Ưǲ3Ͷ̙4	�ˊ1ƎƅÒ̔ŋʢ1DF̍͆K˺̵�,�G
�è3ĔÞKƎƅÒ̔ŋʢ1Ʒ ,�F	Ͷ̙

3Ưǲʿ4�3ļ͆Kɷǅëɥ!G�.�-�0�
Ʒ̍1ť!GëɊ93Ǔæ.ǓƱ�4ß,ÖȖʿ3Ƴ˴�

ʻý¯�EH,�G
 
m���Z3ɡƦɱ0{�aRZn4	100%̃Ö-̍͆K˺̵!G{�aRZn-�G�	̫ż3{�aRZ

n-4̃Ö1DG˺̵3õĜ�ʢ 80%.0),�G
͗�Ͷöɯͥ{�aRZn1ť!GÒÞ̍͆ĮĔǴ͐.�
,Ė�ÞHė˃034 15ƀ²ã-�G
 

2008 ƀƄ3ƎƅÒ̔ŋʢ3ëő4ʢ 5ͼ-	�H4 5 ƀ͐ĳŚ�H,�G
͗�Ͷöɯͥ{�aRZn4	®
3Ʒȗɱ¦Ȑ.ȣ:,ȵüƟ�͹�.˟0�H,�G&@	�ˊ1ëő�½�0),�G
Ͷöɯͥ{�aRZ

n3�bZ˞įKʚɡ-�G̸è0ưȠ��G�.�E	Ͷ̙93Ʒ̍4�bZ�½�.˟0�H,�G
 
m���Z1��Gǝˠ͗�{�aRZn3ľĜ	ʣ̍ɤɞ4̫ż 9Έ11%-�G
�3&@ 5~7%3�bZ{

��N��ė˃10G
�3�.�EA	1983ƀ�E 2002ƀ=-3m���Z˯îȇƉĕƊƯ3 OMX203�b
Z{��N��ſĹ 7.2%')&3.ȣ:,	͗�Ͷöɯͥ{�aRZn3�bZ�ȣ̝ɱ½��.�J�GĎȲ13 
(Saabye, 2003)
 

(f) s_�#N3N9"A 
͗�Ͷ̙3�0ĔÞɅ4	NordPool źľK̫ ,3ͥö̆ł.	FIT .��Ə-3Èȉ˚ù͆-�G
ͦʬ˺

Ǚ¦Ȑʿ.3͗�Ͷ̙3ĳŚÈȉŋʢK 5ƀ=-Ƈ͍!G�.�-�GĎȲ14
�HE3ĳŚÈȉŋʢ4 Nord Pool
3Ýəźľ1Ɇ ʴʫ�HG
 

(g) :Q54Q1 
m�g4 Economy of Wind Turbines, Nielsen et al. 2010	͈˖�D7{�aRZn͏ɯ¦Ȑʿ93ˁ�ĕF˺Ȇ1

ļ+�A3-�G
 

2.2.2 ´Rüj¼÷ 

(a) BL0%+;�¶� 
2008 ƀ1m���Z-̛̲͏Ő�&ȳ�{�aRZn40�	�"HA˩ɩ�G�4ƈˬȠ͚1�G
ȳ�Q

O�oyM��͏ɯ4�ˊ1Ǖƃ3˴ėKƖ,̯@EHG�.10G
�3˴ė4ÞǸ̳ʋK̫�,��EHG

A3-	ß̃ːǨ͐� 50,000Ǩ͐1̵!G=-3ɯͥͥöͅ kWh�&F3ÞǸ1ť�,ǰ½Èȉ3A31˴ė�

                                                                    
ĎȲ13  Saabye, N., Risikopræmie på aktier, 2003, National Bank of Denmark 
ĎȲ14  10ƀ͐ĳŚÈȉKǋÆ!Gǝˠ3ɯͥAɰľ�,�G
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æ�HG�.10G
Hornz Rev I & II�D7 Rødsand I  & II4ÞǸ̳ʋKʪ,śɠ�&{�aRZn-�G

Anholt3ǝ��ȳ�QO�oyM��3ÞǸǴ͐4 2010ƀ 6Ǳ1ʨ£�,�G
$3ˬÕşͅ4 400 MW-	2012
ƀ 12Ǳ 31ǡ=-1̛̲K͏Ő!G�.10G
 
�U�{�oN
ǞƉĎȲ15QO�oyM��A˴ė�H,�G
U�{�oNǞƉQO�oyM��3ˬʹ«�

�ƖEHH5	͗�Ͷ̙1Aĝ P�d�lOz{�[���̸ɥ�HG�.10G
ɠķ=-1 2 *3U�{
�oNǞƉ3QO�oyM���ƈˬ�H,�G
 

(b) �ç-1; 
m���Z1��Gȳ�QO�oyM��͏ɯ¦Ȑʿ3Ʒ̍]bn4	˴ėí3ÞǸ̳ʋKʪ&ʢ 200 MW3

ņˠȕQO�oyM��1ť�ʢ 2,700Έ3,000���/kW;3,753Έ4,170o�/kWͿ-�G
 
ȳ�QO�oyM��KĴã3ͥöʡʭ.ȳ�ŃĶˬÕ1̮ʡ!G&@3]bn4	m���Z-4Ĵ�̃ƺ

�,�G&@{�aRZn͏ɯ¦Ȑʿ3Ʒ̍ʱͳ�Ū0�0),�G
ɢĿƐͬ˰È.¦ñ3ȷƂĸ̏˰È3]

bnAĴ�̃ƺ�,�G
 

(c) ìéÐ�æ 
ȳ�QO�oyM��3̛̲ʰƾ̊4ʭ˩m�g�͔EH,�F	=&ȳ�QO�oyM��̲ɥʪ͸Ǭʳ�

ƞþ̿Kƭ�,�G&@1�ʄśƟ�͹�
m���Z3ņˠȕȳ�QO�oyM��3ɣȹ̛̲ʰƾ̊4	ĸ

Ļ3ɛȯ1DF 18���/MWh;25o�/MWhͿ�E 20���/MWh;28o�/MWhͿ=-͏���G
 

(d) çñâí-1; 
m���Z3ņˠȕQO�oyM��3̍͆˺̵4	{�aRZn͏ɯ¦Ȑʿ3ȪʙǴ͐ß¿1ɀ),˖JH

G
s�mOjZƷ͈̍˖�E3ÒÞ͆�	˴ėí3ȳ�QO�oyM��1ëɥ�H,�G;»��H4{�

aRZn93̍͆˺̵.��Ə-˖JH,�GJ�-40�Ϳ
˴ ėí3ȳ�QO�oyM��4̫ż 50%ƍ3̍
Ƿȣɞ-̍͆˺̵�H,�G
 
m���Z3ͥö·ʇ3̍Ƿ]bn4ʢ 11.2ͼ	̃ Ö]bn4 4.5�5.5%.˩ʙ�H,�G (Nielsen et al. 2010)
 

(e) s_�#N3N9"A 
˴ėí3ȳ�QO�oyM��4	ß̃ːǨ͐� 50,000 Ǩ͐1̵!G=-3ɯͥͥöͅ3ĳŚÈȉKĖ�ĕ)

,�G
ĳŚÈȉ4ÞǸ{�db-ȪŚ�HG
ÞǸÈȉ4˺Ǚ�H&ƿȔ-40�	ß̃ːǨ͐� 50,000 Ǩ͐
1̵!G=-3ĔÞ� Nord PoolͥöĕƊ-3̆ł-ƖEH&Ɣ1ȪŚ�HG
Horns Rev II3ˑǸÈȉ4 0.069
���/kWh;0.096o�/kWhͿ	Rødsand II4 0.085���/kWh;0.118o�/ kWhͿ-�G
źľÈȉ1ť!GÈ
ȉ˚ù4	ʡʭ̲ɥ¦Ȑʿ�ÞǸÈȉ1Ɯ ,ǋÆ!G
źľÈȉ�ÞǸÈȉDF͹�ľĜ	QO�oyM��

�Eʡʭ̲ɥʿ1ŸͳKǓƱJ250E0�
 
˴ėí-0�	�G�4�U�{�oN
ǞƉ3ȳ�QO�oyM��4	ß̃ːǨ͐� 22,000 Ǩ͐1̵!G

=- 0.034���/kWh;0.047o�/kWhͿ�D7͗�Ͷ̙�ëɥ-�G®3˚ù͆KĖ�ĕG
 

(f) :Q54Q1 
Horns Rev I & II�D7 Rødsand II3ƈˬ]bnʱͳ1͑!Gm�g4	ëɥė˃0àɱƥĽ	m���Z3ȳ

�QO�oyM��͏ɯ3Ŧ͎Ş�D7ȳ�QO�oyM��Ưǲʿ	0E71ȳ�QO�oyM��3̍͆˺

̵ʿ93ˁ�ĕF˺Ȇ	�E1ÞǸÈȉ1ļ+�˩ʙ�EƖ&A3-�G
 

(g) G:K_j�h�¦X 
²�3˘4	m���Z3͗��D7ȳ�Ͷöɯͥ1ɥ�&�m�Ā3ñǋǼ´3ȑ˞-�G
 

 

                                                                    
ĎȲ15 �U�{�oN
{�aRZn.4	ȳ�Ͷöɯͥ{�aRZn3ÞǸ̳ʋKʪ"1˖JHGȳ�ƈˬ{�aRZn.Ś

ʻ�H,�G
�3 2*3QO�oyM��1÷�,	1*3ȳ�ɯͥƯ�U�{�oNɧ˻{�db1D),ƈˬ�H
,�G
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Ù 2-5� :NDQ+�üj¼÷BL0%+;�¶� 

  
͗� 

2007ƀĎȲ16 
͗� 

2008ƀ 
ȳ� 

2007ƀĎȲ17 
ȳ� 

2008ƀĎȲ18 
ɯͥƯ^Pc MW ––– 2.3 2.3 2.3 
Ͷ̙ļǘ ļ ––– 3 91 90 
ɯͥ ß̃ːǨ͐ ––– 2700 4300 3865 

ˀɥƀǘ ƀ ––– 20 25 25 
Ʒ̍]bn €/kW ($/kW) ––– 1250 2844 3000 

̛̲ʰƾ̊;ĳŚ̊Ϳ €/kW ($/kW) ––– (1738) (3953) (4170) 
̛̲ʰƾ̊;Ńü̊Ϳ €/MWh ($/MWh) ––– ––– ––– ––– 

ǑĐ]bn €/kW ($/kW) ––– 12 (17) 20 (28) 18 (25) 
$3®3]bn €/MWh ($/MWh) ––– 3 (4) ––– ––– 

̍ǛΆ Economics of Wind Turbines, Nielsen et al. 2010 

 

Ù 2-6� :NDQ+����üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ ––– 5.0% 5.5% 4.5% 
̍Ƿëɲɞ ͼ ––– 11.0% 11.2% 11.2% 
̃Ö3õĜ ͼ ––– 80% 45% 26% 
̍Ƿ3õĜ ͼ ––– 20% 66% 74% 

WACC ͼ ––– 5.2% 8.8% 9.5% 
���Ǵ͐ ƀ ––– 13 10 13 
Ȱ«ʌɞ ͼ ––– 25% 25% 25% 

FX��n $US/�  1.39 1.39 1.39 
FX��n DKK/� ––– 7.353 ––– 7.353 

̍ǛΆEconomics of Wind Turbines, Nielsen et al. 2010	͈˖�D7̞æÍɥļ͆93ˁ�ĕF˺Ȇ 

 

Ù 2-7� :NDQ+�üj¼÷�s_��Ç�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ͥöźľÈȉ €/MWh ($/MWh) ––– 44.7 (62.1) 28 (39) 44.7 (62.1) 
źľÈȉ˯ǥ €/MWh ($/MWh) ––– N/A ––– N/A 

FITĔÞ €/MWh ($/MWh) ––– 37 (51) 70 (97) 85 (118) 
FITǕʘǴ͐ ß̃ːǨ͐ ––– 22,000 50,000 50,000 
ʌƊñ3ñƱ� 

˚ù͆;ʌ|�bͿ ͼ ––– N/A N/A N/A 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ|�bͿ €/MWh ($/MWh) ––– N/A N/A N/A 

ʌƊñ˚ù͆3 
ǕʘǴ͐ ƀ ––– N/A N/A N/A 

ȿÈÙČƀǘ ƀ ––– ƀ͐ǰņ 25% ƀ͐ǰņ 25% ƀ͐ǰņ 25% 
ɑûͥöĽŌ͆ €/MWh ($/MWh) ––– N/A N/A N/A 

LVRT ˮȲ 6ĽŌ͆ €/MWh ($/MWh) ––– N/A N/A N/A 

̍ǛΆNielsen et al. 2010, Danish Energy Agency 2008, Danish Energy Agency 2009 
                                                                    
ĎȲ16  2007ƀ14m���Z-ǝ&1ƈˬ�H&Ͷ̙40�)&
 
ĎȲ17  2007ƀ. 2008ƀ14ȳ�1Ͷ̙4ƈˬ�H0�)&�	ȳ�QO�oyM�� 3*�ƈˬ��G�4˩ɩȠ͚1�)&


$3�( 2*4Ǖƃ3˴ė˩ɩ1ļ+�A3-	ȟF6.*4�U�{�oN
{�aRZn-�)&
Horns Rev II3ǰ
ʨɱ0Ʒ̍3ȪŚ4 2007ƀ10�H&&@	�3ǘŒ4 Horns Rev II3ǇŚ]bn1ļ+�,�G
Rødsand II3Ʒ̍Ȫ
Ś4 2008ƀ10�H	$H�ĝƀ3]bn3Ȉƻ.0),�G
 

ĎȲ18 ��-ɥ�&Å4	2008ƀ1ƈˬŋʢ�ʴʫ�H& Rødsand II3ÞǸÈȉ1ļ+�˩ʙ�,�G
 
ˮȲ 6  LVRT (Low Voltage Ride Through): ͥĶɾ½Ǩ1AͶ̙0��ͶöɯͥƯ3̛̲Kʮʯ�	ʡʭŘŚƄKʰƾ!Gȗ˃
 



 23 

2.2.3 üj¼÷�¼÷-1; 

(a) -1;�±ê 
2008ƀ3m���Z1��GͶöɯͥ93Ʒ̍m�gKɥ�, LCOEK˩ʙ�	Å 1Ä1ʆ�&đɔ\�b3

LCOE.ȣ̝�&
đɔ\�b4Wind Task263ßđ÷Ĵ3°˘ɱ0Ͷöɯͥ{�aRZn-�G
 
đɔ\�b3 6 Ńǘ3ƐͬKm���Z3¦Å.ȣ̝�	ěŃǘ�m���Z3Ͷöɯͥ3 LCOE 1/�Ɛͬ

!G�KǥE�1�&
đɔ\�b.m���Z3¦ÅKȣ̝�&ʫȁKx 2-2 1ʆ!
m���Z3ſĹɱ{
�aRZn3 LCOE4	2008ƀ14 61���/MWh;85o�/MWhͿ-	�H4đɔ\�b3 LCOE;68���
/MWhͿDFA 7���/MWh;10o�/MWhͿ½�)&
 

 

 

x 2-2� :NDQ+���rµ,Q1�üj¼÷-1;ÿ2008�Āp³19 

(b) BL0%+;�dj 
đɔ\�b3{�aRZn3æö4	ß̃ːǨ͐ 2,600Ǩ͐KBB�Į),�&
�Ǟ 2008ƀ1̛̲͏Ő�&

m���Z3{�aRZn3 2009ƀ3ſĹɯͥͥöͅ4	ß̃ːǨ͐ 2,700Ǩ͐KBB�Į)&
�H4 2009ƀ
3Ͷȯ�Ƥ�	Ͷöɯͥ3ɯͥͥöͅ�Åƀ3 88ͼ1!�0�)&&@-�G
�3ɏKʾƬ!G.	2008ƀƄ
3ſĹɱ{�aRZn3ƀ͐ß̃ːǨ͐4ʢ 3,000Ǩ͐-	�H1DF{�aRZn3ʪȽƟ�͹=F	LCOE�
ʢ 5 ���/MWh;7 o�/MWhͿ½��&�.10G
m���Z3¦Å3ß̃ːǨ͐�đɔ\�b.ȣ̝�,
�Ǥ!H5!G;/	LCOE4ʢ 1���/MWh;1o�/MWhͿ½�!G
 

(c) Ñ�ç-1; 
2008ƀ1��Gm���Z3Ʒ̍]bn4	đɔ\�bDFAʢ 200���/kW;278o�/kWͿ½�
m��

�Z3{�aRZn]bn� 15%½�0)&34	�.�,m���Z3ʡʭ̮ʡ]bnK̃ƺ�,�G3�ʡ
ʭ̲ɥʿ-�G&@-�G
 
ʡʭ̲ɥʿ4Ėͥɏ�E3̮ʡ]bnKǓƱ�
�3]bn14ŃͥƯBŃĶĬ3]bn�Ġ=HG
�3{

�aRZn3Ưǲʿ4Ͷ̙�EĖͥɏ=-3]bnKǓƱ�
A��3S�N�̿ʹ˩ɩˠï1��GͶ̙S�

N.˟0�HGľĜ	$3S�N3ʡʭ̲ɥ¦Ȑʿ�Ėͥɏ=-̮ʡ-�GD�1ʡʭKƼƌ�0�H50E0

�
�3]bn4ʡʭ̲ɥʿ�̃ƺ!G
�3ˠí1DF	{�aRZn]bnß¿KņŽ1ȿE!�.�-�

G
�HKx 2-31ʆ!
 
đɔ\�bDFAƷ̍]bn�½�0),�G˞į.�,4	®1ƈˬ^Pn3ĸɡɱǼ´�̸è0�.	ĸ

Û1ƍö0Ͷ̙˛̭ɤȐ�D7ʪ͸́Ţ0{�aRZn͏ɯ͎̾�œķ!G�.	̿ʹ˩ɩ.ɢĿƐͬ˰È1�

�GͶ̙3Ȱˠí�ăç1ǙÕ�H,�G�.�ǀ�EHG
 

                                                                    
ĎȲ19  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4	ĭǂ©Þ3&@đɔ\�b.ěĴ LCOE3Ÿ3

Ĝ˩Ó.BBɮ0GľĜA�G
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x 2-3� :NDQ+����ëË-1;�-1;ïeG:K 

 

(d) çñâí-1; 
m���Z3̍͆˺̵]bn4	đɔ\�bDFA͹ͳ-�G
m���Z3{�aRZn-ƛ˞.�H,�

G̍Ƿëɲɞ4 11.0ͼ;đɔ\�b-4 10.0%Ϳ-	Ͷöɯͥ{�aRZn3̃Ö3ſĹëɞ4	đɔ\�b.ȣ
̝!G.̃Ö1DG̍͆˺̵3õĜ.ĝʋƄ-�G
 
m���Z-4Ͷ̙3ȵüƟ�͹�	Ͷöɯͥ{�aRZn3ûɞɱ0�bZ�ra��nĩĦ�źľ-ëɥ

-�G&@	Ͷ̙3̍͆˺̵1̮͑!G�bZ3�|��½�.˟0�H,�G�.�	m���Z3{�aR

Zn3̃Öëő1˘H,�G
m���Z-4̍Ƿ]bn�͹�0),�G34	ͥöźľ1��GÈȉ�bZ

1ǩ�HGʄɞ�͹�&@-�G
�H4 FIT 1D),̣ȽKÌ˯!G.��DFźľÈȉK˚),�G&@-
�F	FITKŨÞ!G®3Ĵ-A;<Åń0�ĝ ɛȯ10),�G
m���Z14	̄ý]bnK��Gė˃
Ɵ3�Gfyn���ʗ1ëɥ-�GǓǎbX��4œķ�0�
 
̍͆˺̵]bn1D),	m���Z3 LCOE 4đɔ\�bDFAʢ 3 ���/MWh;4 o�/MWhͿ͹�0)

,�G
 

(e) ìéÐ�æ 
m���Z3̛̲ʰƾ̊4�Ńü̊
.�,3>˘ʆ�H,�G
2009ƀ�D7 2010ƀ3ÿƽɱʃʐ (Nelson 

et al, 2010) 1DH5	2008ƀ1ƈˬ�H&Ͷ̙3̛̲ʰƾ̊4	{�aRZn3ƴ˗ɱˀɥǴ͐ß¿- 12���
/MWh;17o�/MWhͿ10G
̛̲ʰƾ̊1D),	m���Z3{�aRZn3 LCOE4đɔ\�bDFA 1
���/MWh;1o�/MWhͿ½�0),G
 

(f) 
�T�-1; 
m���Z1��G®3]bn14ͦʬ˺Ǚ]bn��G
m���Z14 3 o�/MWh;4 o�/MWhͿ3ͦ

ʬ˺Ǚ]bn3ùƭíƄ��F	�3ͳ4ś͝3Ͷ̙3ͦʬ˺Ǚ]bn1ʗ��.ƦŚ�H,�G
®3]bn

4đɔ\�b.ȣ̝�, LCOE1;.L/Ɛͬ�0�
 

(g) üj¼÷W��&>K*Q�Ç 
m���Z3ľĜ	Ͷöɯͥ²ń3Sr�Y�Ǖʘ.4	Ȱ«ʌ�D7˹ʌƯƖ3ëőǓƱ3ȿͳ1͑!GǕ

ʘ-�G
m���Z4đɔ\�bDFAȰ«ʌɞ�½�	ƕ),˹ʌƯƖ�EǓƱ�ëőKņŽ1ȿͳ!G�

.�-�G
=&Ͷöɯͥ{�aRZn3̃Ö̍Ƿȣɞ�͹�0),�G&@	m���Z3 LCOE 4đɔ\�
bDFA 1���/MWh;1o�/MWhͿ½�
 
˩ʙ-4ȿÈÙČ1͑!Gm���Z3ˠïKēǧ�,�0�
m���Z-4Ͷ̙KĠ?ŶȐˬÕ3ÈÓ�	

$3ȟÁÈÓ3ǰņ 25%=-ƀ͐1ȿÈÙČ�H	�H1DFͶöɯͥ²ń3Sr�Y�Ǖʘ3]bn4ʳƏɱ
1½�!G
�3½�ɞ4˩ʙ�,�0�
 

2.2.4 s_�üj¼÷�Ç���#N3N9"A 

�m�3̄ýY�j{˩ʙ1DF	m���Z3ĔÞŃǘKͶöɯͥǕʘ.P�d�lOz3Ńǘ.ȣ̝�,

�G
̄ýY�j{4="ĔÞAͶöɯͥǕʘ�D7P�d�lOzAʾƬ#"1˩ʙ�&
ș1ĔÞŃǘ3>

KĠ@,̄ýY�j{Kä˩ʙ�	ǰƔ1ͶöɯͥǕʘ.P�d�lOz3ŃǘKĠ@&ÓKä7˩ʙ�&
�

3Ɉŀ̳ʋ1DFǕʘ.P�d�lOz3Ńǘ1ť!GĔÞ3ɸťɱÈÓKǥE�1�&
 
x 2-4 4	ĔÞŃǘKǕʘ.P�d�lOz3Ńǘ.ȣ̝�&A3-�G
=&�HE�á1m���Z3

LCOE K/3D�1Ȓƭ�,�G�Kʆ�,�G
61 ���/MWh;85 o�/MWhͿ3�(	ʢ 43 ���/MWh
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;60o�/MWhͿKĔÞɅ;ͥö̆łͿ-̌�	24���/MWh;33o�/MWhͿK{�aRZn3ˀɥǴ͐�3
FIT˚ù.��Ə-3P�d�lOz-̌�
ȣɞ-˧�5m���Z3 LCOE3ʢ 3ç3 2KĔÞ3Ȓƭ˞ʥ-	
ȟF3 3ç3 1K FIT-̌��.10G
 

 

 

x 2-4� 2008��:NDQ+�s_�üj¼÷�Çþ#N3N9"Ap³20 

 

m���Z3�m�çǿ1��ḠýY�j{4	�&Fʢ –6���/MWh; –8o�/MWhͿ-�G
�H4	
ſĹ�,m���Z3Ͷöɯͥ¦Ȑʿ.Ʒ̍Ş�	Ͷöɯͥ{�aRZn3͏ɯ.Ʒ̍3̄ý˞´KɄ&!31

ăç0X�j`�y��K	ͥöĔÞ.ͶöɯͥǕʘ3P�d�lOz�EƖ,�G�.KʆĨ�,�G
 

2.3 :NDQ+����üj¼÷BL0%+;���� 

2008 ƀ1Ͷ̙3ĽÙíƄ�ǝ&1ŨÞ�H,²ǽ	͗�Ͷ̙93Ʒ̍0E71$3ŨÞ93͑ƚ�äɗ�,�
G
͗�Ͷöɯͥ�͑ƚK͠@G�Ǟ-	Ǖƃ�öKÞH,�G34ȳ�QO�oyM��3ŨÞ-�G
2008
ƀ14	2012ƀǶ=-1ȳ�3Ͷöɯͥ3ˬÕşͅK 800 MW1!G.��ʁǴɶȔ�ˬŚ�H&
͗�|�b
3ɶȔÓ4	ǝˠ3͗�Ͷö3ˬÕşͅ� 175 MW	Ǡœ3ͶöɯͥƯKˬÕǭǝ!G�.1D),ƖEHGˬÕ
şͅ� 175 MW.�H,�G
 
m���Z3Ͷöɯͥ3]bn4	�.�,Ʒ̍]bn�Śͳ-�G&@1đɔ\�bDFA½�0),�G

�	̄ý]bn.̛̲ʰƾ̊3½�A$H1Š��,�G
͗�Ͷöɯͥ3]bn4	Ͷ̙3Èȉ3½�3&@

1̢�ŧǽ��G˟̡>-�G
�3˟̡>3&@	Ͷöɯͥ3 LCOE� 2008ƀ1 61���/MWh;85o�/MWhͿ
')&31ť�	ǣ�A 2009ƀ14 59���/MWh;82o�/MWhͿ10),�G
�H4�.�,Ͷ̙3]b
n�½�0),�G�E-�G�	ͥöÈȉ�½�&@	Ͷ̙3Ř�1DḠýëɲ4Ū0�0),�G
2009
ƀ1ˬʹ�H&Ͷ̙3̄ýY�j{4 –5���/MWh; –7o�/MWhͿ.ǇŚ�H,�G
$H-AB4F	m
���Z3͗�Ͷöɯͥ4	ɠķ3 FIT3�-4Ɗ�ʯ�ͺöɱ0Ʒ̍.0),�G
 
ȳ�Ͷöɯͥ3 LCOE4	ě{�aRZn3ˑǸÈȉ1ļ+�˩ʙ�H,�G
m���Z3 2008ƀ3ȳ�Ͷ

öɯͥ]bn4	2007ƀ.ȣ̝�, 15%ŀ÷�,�G
�H4�$E�Ͷ̙3]bn3�Ǥ	ȳ�ƈˬˌˋ3Æ
ʬ1��G~n�rjZ	\�z�	͇͋�D7ƛͦĦ3Èȉ�Ǥ3&@-�G.ʾ�EHG
²�3˘ 2-8 4
2007ƀ. 2008ƀ3Ͷöɯͥ]bnK=.@&A3-�G
 

 

                                                                    
ĎȲ20  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@Ĕɲʱͳ	ͶöɯͥǕʘ�D7P�d�lOz	0E71̄

ýY�j{4ěĴ LCOE3Ÿ.BBɮ0GľĜA�G
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Ù 2-8� 2007�� 2008��:NDQ+����üj¼÷� LCOE����p³21 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ĹʗĀɯͥĎÈ

(LCOE) 
€/MWh 

($/MWh) ––– 61  
(85) 

70  
(97) 

81  
(113) 

ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh 
($/MWh) ––– 67  

(93) 
67  

(93) 
79  

(110) 

͏ɯ¦Ȑʿ3 
̄ýY�j{ (FG) 

€/MWh 
($/MWh) ––– –6  

(–8) 
3  

(4) 
2  

(3) 

 

2008 ƀ�Eȳ�Ͷ̙�Ņ�źľĀ�HG1*H̾Ħ.ĎǺǛ3Èȉ���),�G�	m���Z1��Gȳ
�Ͷöɯͥ3]bn4ŀ÷!G.¤Ʀ�H,�G
�H46.*14ˏĴ.oPk-˚ù͆3ͳ�͹�0),�

G�E-	$3ʫȁm���Z3ȳ�{�aRZn93Ʒ̍3ȗ·]bn�͹�0)&�E-�G
=&	m�

��Z3ȳ�Ͷöɯͥ3źľ�Țŵ3�˞0źľ.ȣ:,ũˠȕ-�G�.	ȳ�{�aRZnǕʘ1DFș3

ÞǸ=-3͐͜Kȣ̝ɱ͍��,�G&@1ÞǸʿ3ĕƊ]bn�͹�0),�G�.	=&ÞǸ̳ʋ3ʕ¥�

|��½�;m���Z3ȳ�Ͷö͎̾3�˞0źľ1đ÷�,�G34 2 Ȑʿ3>Ϳ.�)&�.A	ÈȉK
�Ǥ�#Gė˃Ɵ��G
m���Z3˴ėíƄ1DF�bZ�çǗ�H,�G�.�	m���Z3ȳ�Ͷö

ɯͥ3]bnK͹��	Ʒ̍Ş�m���Z3ȳ�ͥöźľ1�;/ͺöKƨ 0�0),�G�.3	�0Ď

į.ƝJHG
 
m���Z3ȳ�Ͷöɯͥ3]bnK͹��,�GA��*3ɡɦ.�,	¶Ȑ�ǏɲçŲÈȉ-ÞǸ�,�

G�.�ʾ�EHG
�G�4ȳ�Ͷöɯͥ3ʪ͸Kʏ?14ĔÞ3�|��½!�G&@	ˏĴ3D�1ͺö

ɱ0źľKʪ͸!G�.-ơƣ�ƖEHGJ�-40�	.��¦śAƐͬ�,�Gė˃ƟA�G
�3&@Ù

2-83 LCOE3¤Ʀ4ś͝DFA½�0),�G
 
ȳ�3QO�oyM��3¤ʙ3ʩ>Ǟ1ĪͲ��F	Ņ�3ľĜƎé¤ʙK�Į),�G.��ƿǐA�G


³1$�-�H5	Ǝé3ÞǸÈȉ1ļ+� LCOE K˩ʙ!G�.-	$3Ó�ś͝DFA½�0Gė˃ƟA�
G
 

400MW3 Anholtȳ�QO�oyM��3ˑǸÈȉ4 141���/MWh;196o�/MWhͿ-�G
�H4	ȳ�
Ͷöɯͥ1ť�,Ĵ3ǓƱ�Èȉ� 2007ƀ3 2Ð10),�G�.Kʆ�,�G
 
ƈˬ^Pn�ȷų�EͣH&FȻ�0)&F!G�.-ƴ˗ɱĪͲ�ɣ 	�H�=&¬Ɣ3Ʒ̍]bn1Ɛ

ͬ!Gė˃Ɵ��G�	�H4ƴ˗ɱǔˍBŕʼǬʳ1D),˥Ȫ-�GľĜA�G
 
¬Ɣȳ�93Ʒ̍ʿ3ņ̾ç�	ȳ�Ͷöɯͥ3śǟ1͑!GǕƃ3˴ėíƄKëɥ!GD�10G.¤Ʀ�

HG
�U�{�oN
ǞƉ3ȳ�ɯͥƯ3ʪȽŕ4	Ȯų̾�D7ȶɋ-3ƈˬ{�aRZn-0�͔F	�ˊ

1$H;/ͺöɱ0A3-40�
ƕ),�H4�feet in the water
{�aRZn.Ĥ5H,�G
 
 

rÕ�· 

Danish Wind Industry Association, http://windpower.org/en/knowledge/statistics/the_danish_market.html, September 2010 
(Danish Wind Industry Association, 2010) 

Danish Energy Agency, Energy Statistics 2007, 2008 (Danish Energy Agency, 2008) Danish Energy Agency, Energy 
Statistics 2008, 2009 (Danish Energy Agency, 2009) 

European Commission, National Renewable Energy Action Plans of the European Member States, June 2010 (European 
Commission 2010), at http://ec.europa.eu/energy/renewables/transparency_platform/action_plan_en.htm 

Ministry of Climate and Energy, National handlingsplan for vedvarende energi i Danmark, 2010 (In English: National Action 

                                                                    
ĎȲ21  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@Ĕɲʱͳ	ͶöɯͥǕʘͽP�d�lO

z�D7̄ýY�j{4Ĵ3 LCOE.BBɮ0GľĜA�G
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Plan for RE in Denmark) (Kemin, 2010) 

Nielsen et al, Economy of Wind Turbines, 2010, EUDP (Nielsen et al, 2010) (Original title, Vindmøllers Økonomi) 

Saabye, N. Risikopræmie på aktier, 2003, National Bank of Denmark (Saabye, 2003) 
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Å 3Ä� <#8 

3.1 <#8�üj¼÷�©Ú 

3.1.1 Þ^�ð�¼÷÷jð�Á¤¾« 

oPk1��GͶöɯͥ͏ɯ4 1990ƀ°éͰ1͏Ő�H&
$H²ǽ	͗�Ͷöɯͥ3ˬÕşͅ4 23.9 GW²
�10)&
ƀ͐ŨÞşͅ4 2002ƀ1 3.2 GW1̵�&ƔJ"�1ȿŪ�&
͗�Ͷöɯͥ3ˬÕşͅ4 2012ƀ
=-1Ĝ˩- 30.6 GW 1�Ǥ!G.˟̡=H,�G
2012 ƀ�D7 2020 ƀ3Ͷöɯͥ3ˬÕşͅ4	Țŵ÷ɳ
Ĵ3Ĵêäɣė˃Sr�Y�˖ü˩ɩ (NREAP) 1ļ+�A3-�G(European Commission 2010)
 

2009ƀ	ȳ�QO�oyM��3ʖ 1Ě.0)& Alpha Ventus�ʓŶ�&
�H1DFȳ�3͏ɯ�̢�ŧǽ
Ő=GA3.Ǵƒ�H,�G
oPkǕƃ4 2015ƀǶ=-1ȳ�Ͷöɯͥ3ʦʏˬÕşͅKʢ 2.5 GW1!G.
��ɶȔKɯ˘�,�G
 

 

 
 

x 3Ă1� <#8�üj¼÷�ÍÃÞ^�ð����ó�_�ð 

̍ǛΆBMU, Leitszenario 2009 and European Commission 2010 

 

2000 ƀ	oPk3Ͷöɯͥ3ɯͥͥöͅ4Ĵãʱɯͥͥöͅ3 1.6%KĈ@	²ǽ�3õĜ4ņŽ1�Ǥ�	8
ƀƔ14 6.2%.0),�G
¤Ʀ�HGͶöɯͥ3ˬÕşͅ3ŀ÷.	oPkǕƃ1DGɺSr�Y�3ĕFʩ
>KʾƬ!G.	�3õĜ4¬ƔA�ǤKʯ�G.¤Ʀ�HG
Ù 3-1 4oPk3Ͷöɯͥ3̳Đ�D7ŧǽ3
ʦʏˬÕşͅKʆ�&A3-�G
=&	Ù 3-24̳Đ�D7ŧǽ3ƀ͐ş̥ͅ÷Kʆ�&A3-�G
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Ù 3-1� <#8�ÍÃÞÓ�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 4.4 6.1 8.8 12.0     14.6    16.6     18.4     20.6     22.2    23.9       30.6       35.8 

ȳ� 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 10.0 

̍ǛΆBMU, Leitszenario 2009 and European Commission 2010 

 

Ù 3-2� <#8��ó�_�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 4.4 1.7 2.7 3.2 2.6 2.0 1.8 2.2 1.7 1.7 1.4 0.3 

ȳ� 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.7 

̍ǛΆBMU, Leitszenario 2009 and European Commission 2010 
 

3.1.2 s_��Ç�#N3N9"A 

oPk3Ͷöɯͥ4	2000ƀ�Eäɣė˃Sr�Y�Ȱ (EEG) 1D),Ǔǎ�H,�G
�3ȰƓ4 2004ƀ
. 2008ƀ1ǔ˨�H,�G
²�1 EEG3ȑ˞K˷ǥ�	ěǔ˨ɘ3ãşKʞć1̤:G
 

(a) ©Ú 
EEG 4͗��D7ȳ�ͶöɯͥKĠ?ß,3äɣė˃Sr�Y�ͥɅ3ǓǎKˠí!GȰƓ-�G
ɣɤ�H

&Sr�Y�4ĳŚÈȉ̈ĕíƄ (FIT) 1DF̆ł�HG
 
͗� FIT 4 2 *3Ƞ͚;½ͳ3ļǷǛ͆ǞƉ.͹ͳ3ĽŌ͆ǞƉͿ-Ȓƭ�H,�G
õŀ̈ĕÈȉ3̸ɥǴ

͐4{�aRZn^Pn3Ɵ̏1ŷę�HG
Ͷ̙3ʍ͵ê1ƀ͐ɯͥͥöͅ3đɔÓ;Ȫ=)&đɔ^Pn1

đɔ�˩ʙ�&ÓĎȲ22Ϳ�ɯ˘�HG
̲ ɥ͏Ő�E 5ƀƔ1	�3đɔ^Pn3ÓKͶ̙�{�aRZn^Pn
-ś͝1ɯͥ�&Ó.ȣ̝!G
�3{�aRZn^Pn3ɯͥͥöͅ�đɔĸ3ɯͥͥöͅ3 150%K�Į)&
ľĜ	$3õĜ� 0.75%�.1õŀ̈ĕÈȉ�̸ɥ�HGǴ͐� 2 �Ǳ1Ƈ͍�HG
�3{�aRZnK EEG
3̸ɥť̂.!G14	$3ƀ͐ɯͥͥöͅ�đɔ^Pn3ɯͥͥöͅ3 60ͼ²�10E0�H50E0�
 
ȳ�{�aRZn3̈ĕíƄAĝ � 2Ƞ͚10),�F	͹�̈ĕÈȉKŪ0�.A 12ƀĖ�ĕG�.�-

�G
ȳ�QO�oyM��� 20 m²�3ȻȦĻ1�GľĜB$3ȷų�E3̖ͣ� 12VP�²�-�H5	
õŀ̈ĕÈȉ3̸ɥǴ͐4͍�0G
ȦȻ� 20 mDF 1 mȻ�0G�.1	õŀ̈ĕÈȉ�̸ɥ�HGǴ͐4 1.7
�ǱƇ͍�HG
=&ȷų�E3̖ͣ� 12VP�DF 1VP�ͣHG�.1	õŀ̈ĕÈȉ3Ǵ͐4ĄǱƇ͍�
HG
 

(b) EEG2004 
͗�Ͷöɯͥ3ļǷǛ͆4 55���/MWh;76o�/MWhͿ	õŀ̈ĕÈȉ4 87���/MWh;121o�/MWhͿ

.�H&
EEG20043Ȃʩ>ã-4	/(E3Ǜ͆Aƀ͐ 2%"*½�0F	ǝ&1͏ɯ�HG^Pn3õŀ̈ĕ
Èȉ3̸ɥǴ͐4	�˫3­ʩ>1ļ+�,ȪŚ�HG
Ǡœ^PnKˬÕǭǝ!G{�aRZn-4	ś͝3

ɯͥͥöͅͅ�đɔ^Pn3ɯͥͥöͅ3 150%K�ĮGD�1	�3Ǵ͐4 0.60ͼ�.1ʮʯ�HG
 
ȳ�Ͷöɯͥ3ļǷ̈ĕÈȉ4 62���/MWh;86o�/MWhͿ	õŀ̈ĕÈȉ4 91���/MWh;127o�/MWhͿ

.�H&
ȳ�ɯͥ3õŀ̈ĕÈȉ4	�˫3 EEG3­ʩ>1ļ+�ȪŚ�H&
 

(c) EEG2009 
2009 ƀ3 EEG -4	͗�Ͷöɯͥ3ļǷ̈ĕǛ͆� 50.2 ���/MWh;69.8 o�/MWhͿ	õŀ̈ĕÈȉ� 92

                                                                    
ĎȲ22  oPk3đɔ^Pn4	ǷĽġǮ-ɥ�&�đɔ\�b
3�.-40��.1ȲƧ
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���/MWh;128o�/MWhͿ1ǔ˨�H&
/(E3̈ĕͳA	QO�oyM��3ƈˬƀ�Eƀɞ 1%-½�
�,��
ƕ), 2009 ƀ3ƈˬ{�aRZn�Ė�ĕGõŀ̈ĕÈȉ4 92 ���/MWh;128 o�/MWhͿ10
G�	2010ƀ3ƈˬ{�aRZn-4 91���/MWh;126o�/MWhͿ10G
Ǡœ^PnˬÕǭǝ{�aRZ
n-�H5	�E1 5���/MWh;5o�/MWhͿ3õŀ̈ĕÈȉ�÷ʙ�HG
Ͷ̙�ͥöʡʭ3^��n;Å
�5Ģȱǘ˺ǙͿ�-�GľĜ4	2014ƀ=-1ˬʹ�HGǝˠ{�aRZn.ĝ 5���/MWh;7o�/MWhͿ
3Ľõŀ̈ĕÈȉ3ť̂.0G
Ͷ̙� 2010ƀ=-1ǰ̸Ā�H&ľĜ	Ǡœ3{�aRZn1ť!G�3õŀ
̈ĕÈȉ4 7���/MWh;10o�/MWhͿ1ŀ÷!G
 
ȳ�QO�oyM��14 35 ���/MWh;49 o�/MWhͿ3ļǷ̈ĕÈȉ�̸ɥ�HG
ȳ�QO�oyM

��3õŀ̈ĕÈȉ4 130���/MWh;181o�/MWhͿ-	�H� 12ƀ͐ǓƱJHG
2016ƀDFñ1ƈˬ�
H&{�aRZn-�H5	�E1 2 ���/MWh;3 o�/MWhͿ3õŀ̈ĕÈȉ�ǓƱJHG�.10G
õ
ŀ̈ĕÈȉ3Ǵ͐Ƈ͍4 EEG3�ˊɱ0­ʩ>1Ɇ G
 

3.2 <#8����VÙ½�öRP´Rüj¼÷BL0%+; 

3.2.1 öRüj¼÷ 

oPk1��GͶöɯͥ{�aRZn3͗�^Pn3Ͷȯ4˒��ɮ0G
Ͷȯ3D�^Pn4āȷ.u�n

ȷȮų-�G
Ć̾3^Pn;/Ͷȯ�½�!G�	�0^Pn4oPkĆ̾1͠��,�G
²�1 2007ƀ3
°˘ɱ0oPk3Ͷöɯͥ{�aRZn1*�,̤:G
�H4ĝƀƄ1͏ɯ�H&ſĹɱ0^Pn.ȣ̝�,

ōͶȯ3^Pn1ʑĸ!G{�aRZn-�G
�3^Pn3ß̃ːǨ͐4 2,260Ǩ͐ʋƄ10G.¤Ʀ�H,�
G
 

(a) BL0%+;�¶� 
2007ƀ. 2008ƀ1ˬʹ�H&Ͷ̙3ſĹŚȉæö4ʢ 2 MW-�F	ʢ 65%3Ͷ̙� 2 MW(C�/3Śȉ

æö-�)&
2007ƀ. 2008ƀ1oPk-QO�oyM��ƈˬ1̸�,�&ĸĻ4ȣ̝ɱŪ0�	$3&@Ͷ
̙3ǘ�Ū0�ũˠȕ3QO�oyM���Ņǘƈˬ�HG�.10)&
2007ƀ. 2008ƀ14	ˬ ʹ�H&ǰ

ņˠȕ3QO�oyM��3Śȉæö4 30 MW-�F	Ͷ̙�ćɜ-ˬʹ�HG¦Å�ͨż1Ņ�)&
Ͷ̙ 5
ļ-Ȓƭ�HGQO�oyM��K�m�\�b.�&
 
̢ƀ4oPkĆ̾3^Pn-Ͷöɯͥ{�aRZn3͏ɯ�̯@EH,�G
�HE3^Pn4oPk3đɔ

S�N.ȣ̝�,Ͷȯ�ø),�G&@	oPk3đɔS�N3 90%3Ͷȯ3ľƯK{�aRZn^Pn1̻L
-�G
 

(b) �ç-1; 
Ʒ̍]bn4Śȉæö	Ͷ̙3��gɷƑ	tz͹�	0E71Ͷ̙3�ˊɱ0ˬ˩]�d{n;Śȉæö.

��gɷƑ3ȣɞͿ1D),ɮ0G
oPk3Ͷö{�aRZn3Ͷ̙4Śȉæö 2 MW	tz͹� 100m	��
gɷƑ 75 m-�G
2007ƀ1��G�3Ͷ̙93Ʒ̍ʱͳ4 1,259���/kW;1,750o�/kWͿ-	�H14ļ
ʅ	ʡʭ̮ʡ.�)&̥÷ɱƷ̍]bn�Ġ=H,�&
2008 ƀ4Èȉ�Ǥ3&@	�H.ĝ Ͷ̙93Ʒ̍]
bn� 1,100���/kW;1,529o�/kWͿ�Eʢ 1,370���1ŀ÷�&
 

(c) ìéÐ�æ 
̛̲ʰƾ̊14Ͷ̙3˛̭Ȑʿ$3®3ʖ�ʿ^�wbǋÆȐʿ3Ìŗʚɡ]bn	ń̾Ŧ͎Ş1DGŚǴɱ

ȏȆ	Ì͘	ƴ˗ʚɡ	ʪȽʚɡ	Sr�Y�ȸ̊1͑JG]bn	ĸ°$3®3]bn�Ġ=HG
ƀ͐3̲

̛ʰƾ̊4 2007ƀ1 45.71���/kW;63.5o�/kWͿ-	2008ƀ4 46.33���/kW;64.4o�/kWͿ-�)&
 

(d) çñâí-1; 
�3�m�1̻L'̍Ƿɞ4 30%	̃Öɞ4 70%')&
źɨǻ3đ÷4ƦŚ�,�0�
ˇŹ̍Ƿëɲɞ.

̃Öëɲɞ4$H%H 9.5%	5.5%-)&
Ú̱ɱ0 FIT 1D),ʡʭ93NZdb�Ì˯�H,�F	=& FIT
�E3ŚͳǓƱ�AÌ˯�H,�G&@	ĔÞ3�bZ˰È�½�0F	$3ʫȁ͆ëA½�0),�G
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(e) s_��Ç�#N3N9"A 
ĔÞ4Sr�Y�3 FIT�D7̮͑!GǛ͆�EƖEHG
2007ƀ1ƈˬ�H&{�aRZn3ĽŌ͆4 81.9

���/MWh;113.84 o�/MWhͿ-	ļǷǛ͆4 5.18 ���/MWh;72 o�/MWhͿ-�G
{�aRZn^P
n3̏1ļ+�	�3ĽŌ͆íƄ4 18.3ƀ̸͐ɥ�HG
 

(f) :Q54Q1 
m�g4 EEG (2004), DEWI Magazine Nos. 32 (2008) and 34 (2009) 	�D7 Deutsche WindGuard GmbH� ZSW3

&@1Âƭ�& EEG(2008)3Ɔț1͑!GʉŕɱĽġǮ�EƖ&
Ȱ«ʌ3Ó4 Destatis (2009)1ļ+�
 

3.2.2 ´Rüj¼÷ 

²�3ƥĽ4	2008ƀ²͓1ƈˬ�HG¤Ś3ȳ�QO�oyM��1ļ+�A3-�G
 

(a) BL0%+;�¶� 
ȳ�{�aRZn1DF	ȳ�1ˬʹ�&Ͷ̙ 12ļ3ˬÕşͅ�Eʦ˩- 60 MWKɯͥ-�G.ƦŚ�,�

G
�3{�aRZn^Pn4 Borkum1�G East FrisianŴ3ʢ 40 kmȫĜ3āȷ1¼ʹ�	ȦȻʢ 30 m-�G

�3ȷų�E3̖ͣ.ȦȻ3ʪȽɱÉɲKƖG&@14	Śȉæöʢ 5 MW3ȳ�Ͷ̙�ƛ˞10G
�3^P
n3ß̃ːǨ͐4 3,700Ǩ͐10G.¤Ʀ�HG
 

(b) �ç-1; 
oPk3ȳ�QO�oyM��K͗��EͣH&ľƯ1	�D7ȻȦĻ1ƈˬ!G&@3Ʒ̍]bn4	�ɪ

ſĹDFA͹�;3,230���/kW, 4,490o�/kWͿ
�3]bn3ãˮ4	Ͷ̙	ļʅ	ŃͥƯ	̧ͥ\�z�ʗ
-�G
͗�ʡʭ93̮ʡ4	ʡʭ̲ɥ¦Ȑʿ3̇µ-�G&@	{�aRZn3Ʒ̍]bn14͗�ʡʭ93

̮ʡ]bn4Ġ=H0�
 

(c) ìéÐ�æ 
ȳ�Ͷöɯͥ3̛̲ʰƾ̊4	͗�3̛̲ʰƾ̊DFA˒��͹�0),�G
ȷų�EͣH,�G�.-	

Ƿĵ�Eȳ�3Ͷ̙=-3ə̍.«ħ3̧̞]bn�͹�0G
�E1̛̲ʰƾ̊14ã̾�D7ń̾3bgj

y3«´̊	�D7ƛ˞0ˡŤBÌ͘	ʪȽʚɡBƴ˗ʚɡ	ˌˋª̫3ɴˡ.�)&]bn�Ġ=HG
oP

k3ȳ�Ͷöɯͥ{�aRZn3ƀ̛̲͐ʰƾ̊4	123���/kW;171o�/kWͿ10G.¤Ʀ�HG
 

(d) çñâí-1; 
ȳ�3{�aRZn3Ʒ̍Ş14	͗�3ľĜDFA͹�ëɲɞ�ƛ˞10G
ȳ�3̍Ƿëɲɞ;12%ͿÃ

Öëɲɞ;6.5%ͿA	͗�3ľĜDFA͹�0G
̃Ö̍Ƿȣɞ;7ť 3Ϳ4	ƦŚ�H&͗�{�aRZn.ȣ
̝�,�Ś-�G�	ś͝14{�aRZn3̍͆˺̵Ȓ̭1D),Ū�̶),�G;Å�5	{�aRZnˇ

¿-̌�	�G�4u��b`�n1DF̍͆˺̵!G	0/Ϳė˃ƟA�G
 

(e) s_��Ç�#N3N9"A 
ȳ�Ͷöɯͥ3ͥö4	EEG3 FIT1D),Ʊ�Ʈ�HG
ƦŚ�&�m�1͑�,˧�5	EEG20041ļ+

�õŀ̈ĕÈȉ4 91 ���/MWh;127 o�/MWh	ļǷǛ͆4 61.9 ���/MWh;86.0 o�/MWhͿ-�G
�
3&@õŀ̈ĕÈȉ4	ȷų�E3{�aRZn^Pn3̖ͣ	0E71ȦȻ1ļ+� 14.5 ƀ͐ǓƱJHG�.
10G
 

(f) :Q54Q1 
m�g4 EEG(2004)�D7 Deutsche WindGuard GmbH� ZSW3&@1Âƭ�& EEG(2008) Ɔț1͑!Gʉŕ

ɱĽġǮ1ļ+�
 

(g) G:K�_j�h�¦X 
Ù 3-3�54	²�1̤:G LCOEçǿ1ɥ�&�m�Ā3ñǋǼ´K˘!
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Ù 3-3� <#8�üj¼÷BL0%+;�¶� 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ɯͥƯ^Pc MW 2 2 N/A 5 
Ͷ̙ļǘ ļ 5 5 N/A 12 
ɯͥ ß̃ːǨ͐ 2,260 2,260 N/A 3,700 

ˀɥƀǘ ƀ 20 20 N/A 20 
Ʒ̍]bn €/kW ($/kW) 1.259 (1,750) 1,373 (1,908) N/A 3,230 (4,490) 

̛̲ʰƾ̊;ĳŚ̊Ϳ €/kW ($/kW) 45.71 (63.5) 46.33 (64.4) N/A 123 (171) 
̛̲ʰƾ̊;Ńü̊Ϳ €/MWh ($/MWh) ––– ––– N/A ––– 

ǑĐ]bn €/kW ($/kW) 1.49 (2.07) 1.52 (2.11) N/A ––– 
$3®3]bn €/MWh ($/MWh) –––  N/A ––– 

̍ǛΆDeutsche WindGuard 

Ù 3-4� <#8�üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ 5.5 5.5 N/A 6.5 

ˇŹ̍Ƿëɲɞ ͼ 9.5 9.5 N/A 12.0 
̃Ö3õĜ ͼ 70 70 N/A 70 

ˇŹ̍Ƿ3õĜ ͼ 30 30 N/A 30 
WACC ͼ 5.6 5.6 N/A 6.8 

���Ǵ͐ ƀ 13 13 N/A 15 
Ȱ«ʌɞ ͼ 29.8 29.8 N/A 29.8 

FX��n $US/� 1.39 1.39 N/A 1.39 

̍ǛΆDeutsche WindGuard,  Destatis 

 

Ù 3-5� <#8�üj¼÷�Ç�s_�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ͥöźľÈȉ €/MWh ($/MWh) ––– ––– N/A ––– 
źľÈȉ˯ǥ €/MWh ($/MWh) ––– ––– N/A ––– 
ſĹ FITĔÞ €/MWh ($/MWh) 79 (110) 78 (108) N/A 84 (117) 
FITǕʘǴ͐ ƀ 20 20 N/A 20 

ʌƊñ3ñƱ�˚ù͆ 
;ʌ|�bͿ ͼ ––– ––– N/A ––– 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ|�bͿ €/MWh ($/MWh) ––– ––– N/A ––– 

ʌƊ�ñ˚ù͆3 
ǕʘǴ͐ 

ƀ   N/A  

ȿÈÙČǴ͐ ƀ 16 16 N/A 16 
ɑûͥöĽŌ͆ €/MWh ($/MWh) ––– ––– N/A ––– 

LVRTĽŌ͆ €/MWh ($/MWh) ––– ––– N/A ––– 

̍ǛΆDeutsche WindGuard 

3.2.3 <#8�öRBL0%+;ÿ2008�Ā�rµ,Q1�-1;±ê 

x 3-2�E	oPk3 LCOE;85���/MWh, 118o�/MWhͿ�	ǷĽġǮ-Ý1̤:&đɔ\�bDFA˒
��͹��.�ç�G
$3ɡɦK²�1Ĳʆ!G
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x 3-2� <#8�üj¼÷-1;ÿ2008�Āp³23 

3.2.4 üj¼÷�¼÷-1; 

 (a) BL0%+;�dj 
�.�, LCOE 3̶�KA&E�,�G34	{�aRZn3̛̲śʷ-�G.ʾ�EHG
đɔ\�b3ş

ͅ4ƀ͐ß̃ːǨ͐ 2,630Ǩ̢͐�'�	oPk3ļǷ{�aRZn3ß̃ːǨ͐4ƀ͐ 2,260Ǩ͐.	$HDF
A4G�1½�
 

(b) �ç-1; 
oPk3 2008ƀ3Ͷöɯͥ3Ʒ̍]bn4 1,373���/ kW;1,908o�/ kWͿ-	đɔ\�bDFA 76��

�/kW;106o�/kWͿ½�)&
LCOE1͑�,˧�5	�H4ʢ 3���/MWh;4o�/MWhͿȿ1ɸƎ!G
 

(c) ìéÐ�æ 
oPk3Ͷöɯͥ{�aRZn3̛̲ʰƾ̊4đɔ\�bDFAʢ 7���/MWh;10o�/MWhͿ͹�
�H

4ŚǴɏȏ3śǟ	QO�oyM���ũˠȕ0�.1DG¤Õ̾Ħ3Ìʚ]bn3�Ǥ	.�)&ɡɦ1DG
 

(d) çñâí-1; 
oPk3͗�{�aRZn.đɔ\�b.3Ÿɮ4	ʢ 5 ���/MWh;7 o�/MWhͿ-	�H4̍͆˺̵Ȓ

̭3̶�1̒į!G
 

(e) 
�T�-1; 
$3®3]bn4ƦŚ�,�0�
 

3.2.5 s_�����F(=2E 

Ͷöɯͥ1DGɯͥ14	EEG1ļ+� FIT�̸ɥ�HG
oPk3Ͷöɯͥ{�aRZn� EEG2004�G�
4 EEG20093�-ƲJHG͔F	$H²ń3ĔÞ4˟̡=H0�
�E1	oPk3Ͷöɯͥ{�aRZnKǓ
ǎ!G&@3®3P�d�lOzKŨÞ!G�.4ƧĲ�H,�E"$3¤ƦA0�
 

 

                                                                    
ĎȲ23  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4	ĭǂ©Þ3&@đɔ¦Å.Ĵ3 LCOE.3Ÿ3

Ĝ˩Ó.BBɮ0GľĜA�G
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x 3-3� <#8�üj¼÷�s_��Ç�#N3N9"Aÿ2008Āp³24 

3.2.6 åm*H7B 

x 3-31ʆ�&D�1	5���/MWh;7o�/MWhͿ3̄ýY�j{�ɣ ,�F	�H4�.�,ß̃ːǨ
͐.̛̲ʰƾ̊3Ÿɮ1DGA3-�G
 

3.3 ��� 

��-̻L'oPk3͗�QO�oyM��3Å4	Śȉæö 2MW3Ͷ̙ 5ļ-Ȓƭ�H,�G
{�aRZ
n3ß̃ːǨ͐42,260Ǩ͐.ƦŚ�,�G
�3�m�3ƦŚ1ļ+�	LCOE485���/MWh;118o�/MWhͿ
.ǇŚ�H&
ǋÆ�H& FIT1DF	{�aRZn͏ɯǨȐʿ3̄ýY�j{��&Fʢ 5���/MWh;7o
�/MWhͿ10G
Ǜ͆3Ó4 EEG-ˠŚ�H,�G
 

 

Ù 3-6� <#8�Ï§����p³25 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ĹʗĀɯͥĎÈ €/MWh 
($/MWh) 

79  
(110) 

85  
(118) N/A 135  

(188) 
ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh 
($/MWh) 

79  
(110) 

79  
(110) N/A 84  

(117) 

͏ɯ¦Ȑʿ3 
̄ýY�j{ 

€/MWh 
($/MWh) 

–2  
(–3) 

5  
(7) N/A 46  

(64) 

rÕ�· 

BMU, Leitszenarion 2009 – Bundesministerium für Umwelt; Naturschutz und Reaktorsicherheit, Langfristszenarien und 
Strategien für den Ausbau erneuerbarer Energien in Deutschland – Leitszenario 2009 (2009) 

Destatis: Statistisches Bundesamt; www.destatis.de (last access December 2009)  
                                                                    
ĎȲ24  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4đɔ¦Å.Ĵ3 LCOE.3Ÿ3Ĝ˩Ó.BBɮ0

GľĜA�G
 
ĎȲ25  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@ʱĔÞ	Ͷöɯͥ3Ǖʘ.P�d�lO

z	̄ýY�j{4	Ĵ3 LCOE.BBɮ0GľĜ��G
 



 35 

Dewi Magazin: - Deutsches Windenergie-Institut, DEWI Magazin No. 32; Wind Energy Use in Germany – Status 
31.12.2007 (2008) 

Dewi Magazin: - Deutsches Windenergie-Institut, DEWI Magazin No. 34; Wind Energy Use in Germany – Status 
31.12.2008 (2009) 

Deutsche WindGuard: Deutsche WindGuard GmbH on behalf o Zentrum für Sonnenenergie- und Wasserstoff-Forschung 
Baden-Württemberg (ZSW); Vorbereitung und Begleitung bei der Erstellung eines Erfahrungsberichtes gemäß § 20 EEG 
(2008) 

EEG 2004 - Deutscher Bundestag; Gesetz zur Neuregelung des Rechts der Erneuerbaren Energien im Strombereich (2004) 

EEG 2009 - Deutscher Bundestag; Gesetz zur Neuregelung des Rechts der Erneuerbaren Energien im Strombereich und zur 
Änderung damit zusammenhängender Vorschriften (2008) 

European Commission, National Renewable Energy Action Plans of the European Member States, June 2010 (European 
Commission 2010), at http://ec.europa.eu/energy/renewables/transparency_platform/action_plan_en.htm 
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Å 4Ä� 'JN6 

4.1 'JN6�üj¼÷�©Ú 

4.1.1 Þ^�ð�¼÷÷jð�Á¤¾« 

Ͷöɯͥ3ˬʹşͅ4	2000ƀ3 447 MW�E 2008ƀǶ3 2,121 MW1ŀ÷�	�3�( 228 MW�ȳ�Ͷö
ɯͥ3şͅ.0),�G
Ͷöɯͥ1DGƀ͐3ɯͥͥöͅ4	2000ƀ3 0.8 TWh�E 2008ƀ3 4.3 TWh1ŀ÷
�,�G
�Ǟ	2008ƀ3U��h3ʱȸ̊ͥöͅ4 119 TWh-�)&
͗�Ͷöɯͥ3ʁǴɶȔ4	2008ƀ�
E 2012ƀ=-1ˬʹşͅK 2,000 MW̥÷!G�.-�G
�3ɶȔ3̵ƭ1DF	ˬʹȽ>�G�4ƈˬ�3
Ͷöɯͥ{�aRZn3ʱşͅ4ʢ 4,000 MW10G
2009ƀ14	950 MW3ȳ�Ͷöɯͥ3ÞǸ�͏Ő�H
G
ȳ�Ͷöɯͥ3ɶȔÓ4	2020 ƀ=-1ˬʹşͅK 6,000 MW 1!G�.-�G
»� EU 3äɣė˃Sr
�Y�ƿ±3ʻýKɄ̕!G&@34 2020ƀ=-3ɶȔÓ4	5,178 MW-�G
 
x 4-1 �D7Ù 4-1, 4-2 4	͗��D7ȳ�Ͷöɯͥ3ʦʏˬÕşͅ�D7ƀ͐ŨÞşͅ	0E71ěƀƄ3

ʁǴɱ�D7͍ǴɱɶȔÓ3¤ɂ-�G
ß,3şͅm�g4ěƀǶ3m�g-�Gɏ1ɫƧ!:�-�G
U

��h4ǠœͶ̙3ˬÕǭǝ1͑�,4ɶȔÓKŚ@,�0�
 
 

 

x 4-1� 'JN6�üj¼÷�ÍÃÞ^�ð����ó�_�ð 
̍ǛΆStatstics Netherlands, 2010 and Rijksoverheid, 2010 

 
2000ƀ3ƀ͐ŨÞşͅ4	ĝƀǶ3ʦʏˬÕşͅ.ĝ şͅ1ˬŚ�H&
Ù 4-21ʆ!Ȝģƀ͐ŨÞşͅ4	

ǑĐ�&Ͷöɯͥ{�aRZn3ȜģˬÕşͅKĠL-�G
Ù 4-2 1ʆ�&	2009 ƀ�E 2012 ƀ=-. 2012
ƀ�E 2020ƀ=-3ěǴ͐�3Ȝģƀ͐ŨÞşͅ4	ě�3Ǵ͐3ſĹƀ͐ŨÞşͅKʆ�,�G
²�3˘1
ʆ!ˬÕşͅ4	U��hǕƃ3äɣė˃Sr�Y�˖ü˩ɩ1ļ+�ˬÕşͅ3¤ɂ-�G;Rijksoverheid, 
2010Ϳ
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Ù 4-1� 'JN6�ÍÃÞ^�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 0.409 0.447 0.485 0.672 0.905 1.075 1.224 1.453 1.641 1.921 2.727 6.000 

ȳ� 0 0 0 0 0 0 0 0.108 0.108 0.228 0.228 5.178 

̍ǛΆStatstics Netherlands, 2010 andRijksoverheid, 2010  
 

Ù 4-2� 'JN6�®w�ó�_�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 0.409 0.038 0.038 0.187 0.233 0.170 0.149 0.229 0.188 0.280 0.202 0.409 

ȳ� 0 0 0 0 0 0 0 0.108 0 0 0 0.619 

̍ǛΆStatstics Netherlands, 2010Rijksoverheid, 2010  
 

4.1.2 s_��Ç�#N3N9"A 

2008 ƀ1ǝ&0 FIT ĽŌ͆˩ɩ-�G SDE ˮȲ 7�ŨÞ�H&
�3 SDE bX��3�-	Ͷöɯͥ3ś͝3
ɯͥ]bn1˟Ĝ�õŀ̈ĕÈȉ�ͥöčÈȉ1÷�,ǓƱJH,�G
�E1äɣė˃Sr�Y�ƴ˗93Ʒ

̍1fyn���.ʌíÚ̱ǈʹK̸ɥ!G��jn�	SDEõŀ̈ĕÈȉ3Ȃʩ>ã-ȏ˪�H,�G
 

4.2 'JN6�VÙ½�üj¼÷BL0%+; 

²�3ͮ-	U��h3°˘ɱ0͗��D7ȳ�Ͷöɯͥ{�aRZnK˷ǥ!G
 

4.2.1 öRüj¼÷ 

(a) BL0%+;�¶� 
U��h4 2003ƀ1ß̃ːǨ͐|�b-Ͷöɯͥ{�aRZnKǓǎ!G FITíƄKŨÞ�&
2006ƀ=-4	

ß̃ːǨ͐ 18,000 Ǩ͐=-3{�aRZn1ť�	ǰ͍- 10 ƀ͐ FIT �ǋÆ�H&
2008 ƀ�E	�3 FIT 1
DGǓǎ4ß̃ːǨ͐ 2,200 Ǩ͐²�3{�aRZn1ť�,˖JHG�.10)&
ſĹß̃ːǨ͐4ƀ͐ʢ
2,000Ǩ͐-	$3�ˊɱ0ʜı4ƀ͐ 1,600�2,800Ǩ͐-�G
 
U��h3͗�Ͷöɯͥ{�aRZn-4	FITǓǎ3˩ʙ1ɥ�&đɔ{�aRZnKʆ�,�GĎȲ26
�3

{�aRZn-4	$3Pq`NlOz3ņĄ�̄Ǖɱ1ś˖ė˃0]bn3�|�KˬŚ�,�G
°˘ɱ0

34 15 MW3ũˠȕQO�oyM��-	Ͷöɯͥ{�aRZn3ņĄ� 2�3 MW3Ͷ̙;��gɷƑ 90 m	
tz͹� 60Έ80 mͿKÄ),�G
�̾3ĸĻ-4͹�í͔�ˬ�EH,�F	�HE3ĸĻ-4tz͹� 40�
60 m3 450�800 kWͶ̙��ˊɱ-�G
 

(b) �ç-1; 
{�aRZn3°˘ɱ0Ʒ̍]bn4 1,000���/kW;1,390o�/kWͿ�E 1,600���/kW;2,224o�/kWͿ

=-͏���F	�ˊ1Ʒ̍]bn�͹�.ß̃ːǨ͐AŅ�0),�G
 

                                                                    
ˮȲ 7  SDE (stimulering duurzame energie): U��hǕƃ3äɣė˃Sr�Y��D7ɖͥÃʬ1͑!GǓǎbX�� 
ĎȲ26  �đɔ{�aRZn
4Ƿçǿ-ɥ�&�đɔ\�b
Kƿ!A3-40��.1ȲƧ
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(c) ìéÐ�æ 
̛̲ʰƾ̊3ãˮ4	ɯͥͥöͅ1D),Ńü!GA3 9Έ12 ���/kWh;13Έ17 o�/kWhͿ;̫ż4̲ɥ͏

Ő�E 5ƀ͐3^�wbŋʢ1DGͿ.	ˬÕşͅ1D),Ńü!GA3 25���/kW;35o�/kWͿ;ĸ°.ʡ
ʭ̮ʡ]bnKĠ?Ϳ-�G
Ɣʿ3Ó4{�aRZn1D),˒��ɮ0G
ś͝3̛̲ʰƾ̊4ƀ͐ 2%3õ
Ĝ-ŀ÷!G.ƦŚ�HG
 

(d) çñâí-1; 
�3�m�-4	{�aRZn͏ɯ¦Ȑʿ3Ʒ̍Kēǧ�&	ƀ͆|�b3̃Ö 80%-̍͆˺̵!G{�aR

ZnKɥ�,�G
;˚ù͆3ǋÆʿ-�GͿǕƃ4	ˇŹ̍Ƿɞ 15%�D7̃Öɞ 6ͼK̸Ȝ.ƦŚ�,�G

ͥö·ʇ4�.�,u��b`�n1ļ+�̍͆˺̵K˖),�G
Ȱ«ʌ4 25.5ͼ-�G
 

(e) s_��Ç�#N3N9"A 
�0ĔÞɅ4	�.�,Ýəźľ-3͍Ǵŋʢ1DGͥö̆ł-	FITõŀ̈ĕÈȉíƄ1D),̄ýY�j{

Ǩ),�G
ÿƽɱ0̥÷P�d�lOz�	fyn���.Sr�Y�Ʒ̍õƊ1D),ǋÆ�H,�G


�3ʌíÚ̱ʘ4	˹ʌė˃0ĔÞɅKƾ&0�͏ɯ¦ȐʿKĠ@	�=�=0¦Ȑ¿1̸ɥ�H,�F	�1

4�3íƄ1DFƯƖʌ 42%1ť�,ëɲKƖ,�G͏ɯ¦ȐʿA�G
 

(f) :Q54Q1 
��-ɥ�&m�g4	U��h3 FIT õŀ̈ĕÈȉíƄ3˩ʙ-ɥ�&đɔ{�aRZn3à˘m�g-�

G (Lensink et al., 2009, Cleijne et al., 2010)
 

4.2.2 ´Rüj¼÷ 

(a) BL0%+;�¶� 
U��h3ȳ�Ͷö{�aRZn-4	ƈˬ˴ėKƖ,ǰņ 50 m2ˠȕ3QO�oyM��Kƈˬ!G�.�-

�G
ƕ),°˘ɱ0ȳ�{�aRZn3ˬÕşͅ4 100Έ300 MW-�F	ʡʭ1ǋÆ�HGȜģɯͥͥöͅ4
ß̃ːǨ͐ 3,300Έ4,000Ǩ͐ɸƎ-�G
2008ƀ1 Prinses AmaliaQO�oyM���řƭ�&�	��1ʆ!m
�g14$3]bnȒ̭4ƛ"�AĠ=H,�0�
 

(b) �ç-1; 
Ʒ̍]bn4 2,500Έ3,500���/kW;3,475Έ4,865o�/kWͿ-�G
2008ƀ1řƭ�&{�aRZn4	$

3ǘƀñ1�F&˴ė3í͔Ǽ´3&@	ȣ̝ɱũĺ3 V90ĺ 2 MWͶ̙Kɥ�,�G
 

(c) ìéÐ�æ 
̲ɥ¦Ȑʿ3̲ɥśʷ3Ū0�1DF	̛̲ʰƾ̊14ņ�0�ʄśƟ�œķ!G
ƀ̛̲͐ʰƾ̊4 90��

�/kW;125o�/kWͿ.ǇŚ�H,�G
 

(d) çñâí-1; 
�3�m�-4	{�aRZn|�b3̍͆˺̵Ȓ̭Kɥ�,�F	$3̃Ö3õĜ4 50%-�G
Princes 

AmaliaQO�oyM��3̍͆˺̵4{�aRZnȢ1˖),�G
WACC3ƦŚÓ4	ͦʬ˺Ǚ]bn3̍Ƿ
]bn3̢ºÓ-	�H4 Nuon/Shell�Ưǲ!G OWEZ.��ê3Ǡœ3ȳ�QO�oyM��1ɥEH&Ó-
�G
 

(e) s_��Ç�#N3N9"A 
Ǡœ3QO�oyM��4Ǣ MEP˩ɩ1ļ+�˚ù͆KĖ�,�F	97���/MWh;135o�/MWhͿ3ĳŚ

FITĽŌ͆KƖ,�&
fyn���.P�d�lOz.�,3˚ù͆�̸ɥ�H,�G
 

(f) :Q54Q1 
�3m�g4Ľ̴ɯ˘$3®3àɱ1ëɥ-�GƥĽ1ļ+�A3-	ƥĽ1Ÿɮ��GľĜ4	͏ʆ�H&

ƥĽ1ļ+��m��[-˚),�G
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(g) G:K�_j�h�¦X 
²�3˘1ěƀ1͑�ƦŚ�&͗��D7ȳ�Ͷöɯͥ3ÓKʆ!
2007ƀ3{�aRZn]bn4 2008ƀǨ

ɏ3��n1��G���-ʆ�,�G
Ù 4-5 3ͥö3źľÈȉ14	ĕƊ]bn.ͦʬ˺Ǚ]bn	͍Ǵŋ
ʢ3õƊɞ�Ġ=H,�G
 

 

Ù 4-3� 'JN6�üj¼÷BL0%+;�¶� 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ɯͥƯ^Pc MW 1 15 120 N/A 
Ͷ̙ļǘ ļ 1 5 60 N/A 
ɯͥ ß̃ːǨ͐ 2,000 2,200 3,350 N/A 

ˀɥƀǘ ƀ 20 20 15 N/A 
Ʒ̍]bn €/kW ($/kW) 1,120 (1,557) 1,325 (1,842) 3315 (4,608) N/A 

̛̲ʰƾ̊;ĳŚ̊Ϳ €/kW ($/kW) 40 (56) 24 (33) 92 (128) N/A 
̛̲ʰƾ̊;Ńü̊Ϳ €/MWh ($/MWh) N/A 11 (15) N/A N/A 

ǑĐ]bn €/kW ($/kW) N/A N/A N/A N/A 
$3®3]bn €/MWh ($/MWh) N/A N/A N/A N/A 

 
Ù 4-4� 'JN6�üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ 5 5 5 N/A 

ˇŹ̍Ƿëɲɞ ͼ 15 15 12 N/A 
̃Ö3õĜ ͼ 80 80 50 N/A 

ˇŹ̍Ƿ3õĜ ͼ 20 20 50 N/A 
WACC ͼ 6.0 6.0 7.9 N/A 

���Ǵ͐ ƀ 10 15 10 N/A 
Ȱ«ʌɞ ͼ 25.5 25.5 25.5 N/A 

FX��n $US/� 1.39 1.39 1.39 N/A 
 

Ù 4-5� 'JN6�üj¼÷�Ç�s_�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ͥöźľÈȉ €/MWh ($/MWh) 58 (81) 56 (78) 59 (82) N/A 
źľÈȉ˯ǥ €/MWh ($/MWh) N/A N/A N/A N/A 
ſĹ FITĔÞ €/MWh ($/MWh) 6.63 (9.22) 28 (39) 97 (.135) N/A 
FITǕʘǴ͐ ƀ 10 15 10 N/A 
ʌƊñ3ñƱ� 

˚ù͆;ʌ|�bͿ ͼ 37 20 44 N/A 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ|�bͿ €/MWh ($/MWh) N/A N/A N/A N/A 

ʌƊ�ñ˚ù͆3 
ǕʘǴ͐ ƀ N/A N/A N/A N/A 

ȿÈÙČƀǘ ƀ 10 15 10 N/A 
ɑûͥöĽŌ͆ €/MWh ($/MWh) N/A N/A N/A N/A 

LVRTĽŌ͆ €/MWh ($/MWh) N/A N/A N/A N/A 
 

4.3 'JN6�üj¼÷BL0%+;�y£�¶� 

U��h3Ͷöɯͥ{�aRZn4	�.�,ƛ˞0˴ėKƖG3�ͤ��&@	��ogP��͍�0),

�G
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4.3.1 'JN6�üj¼÷�-1;�rµ,Q1��±ê 

(a) -1;�±ê 

 

x 4-2� 'JN6�rµ,Q1�±êxp³27 

(b) BL0%+;�dj 
U��h3Ͷ̙3̃ːɞ4ʢ 25%-�F;ß̃ːǨ͐ 2,200 Ǩ͐Ϳ	đɔ\�b3 30%DFA½�
FIT 1DG

˚ù4ß̃ːǨ͐ 2,200 Ǩ͐K�͔.�,�G;�G�4 SDE ˠí3˳ʧKʾƬ�,$HDFA½�ˬŚ�H,
�GͿ&@	2,200Ǩ͐DFAŅ�ɯͥ!G&@3P�d�lOz4͔Ś�H,�G
�E1̓˞0˞į4B4F
Ͷȯ-�G
 

4.3.2 üj¼÷�¼÷-1; 

(a) �ç-1; 
Ʒ̍]bn3ʱͳ4̳Đ3ĪͲ1͑Ê�,�Gė˃Ɵ��G
ß̃ːǨ͐ 2,200Ǩ͐²�Kɯͥ!GP�d�l

Oz4͔Ś�H,�G
Ͷ̙3ˬ˩�$H%HBBɮ0),�F	ƕ),Èȉ�Ř�0Gė˃Ɵ4ǃ͕-�0�


Å�5ĝ ɯͥȗKÄ),A	��gz��o�ũ��ľĜ	Ʒ̍]bn�½��	ß̃ːǨ͐�ŀ÷!G
 

(b) ìéÐ�æ 
̛̲ʰƾ̊�͹�0),�G�į4ĸ°3͹�-�F	ƀ͐ʢ 10���/kW;15o�/kWͿ-�G
 

(c) çñâí-1;�
�T�-1; 
đɔ\�b.ȣ̝!G.	U��h3Ͷöɯͥ4Ȱ«ʌ�ȣ̝ɱ½� (25.5ͼ) .��ëɏA�G
ǑĐ]bn

4ʾƬ�,�0�
 

4.3.3 s_���F(=2E 

U��h3Ͷöɯͥ¦Ȑʿ4	3ʍ͵3P�d�lOzíƄ3ơƣKĖ�G�.�-�G
$3�0A34 FIT
õŀ̈ĕÈȉíƄ-	2007 ƀ=-1�HK˞Ȩ�&{�aRZn1ť�	MEP ˮȲ 81DF 10 ƀ͐ĳŚõŀ̈ĕ
Èȉ�ǋÆ�H	2008 ƀ²͓1�HK˞Ȩ�&{�aRZn3ľĜ4	SDE 1DF 15 ƀ͐Ńüõŀ̈ĕÈȉ�
ǋÆ�HG
�3 FITíƄ1÷�,	͗�{�aRZn3ľĜ4	ǰņƷ̍]bn 600���/kW;834o�/kWͿ
1ť�	Ʒ̍]bn3 44%3ʌǆ͕.�,3Ʒ̍˚ù͆ (EIA) 	�D7õƊɞ 1%3fyn���Këɥ!G�

                                                                    
ĎȲ27  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4đɔ¦Å.Ĵ3 LCOE.3Ÿ3Ĝ˩Ó.BBɮ0

GľĜA�G;ĭǂ©Þ3&@Ϳ
 
ˮȲ 8  MEP (Milieukwaliteit Elektriciteitsproductie): U��h3ͥöɣɤ1͑!GȰƓ 
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.�-�G
 

 

 

 

x 4-3� 'JN6�üj¼÷�s_��Ç�#N3N9"Aÿ2008�Āp³28 

4.3.4 åm*H7B 

U��h3̄ýY�j{4	2007 ƀ1͏Ő�H&{�aRZn1*�,˧�5;Ù 4-6 đɔͿ	ʢ –36 ���
/MWh;–50o�/MWhͿ.�Ppb3Ó10),�G
�H4̳Đ3MEP3 FITõŀ̈ĕÈȉíƄ3ˬ˩�3Ș
͖1DGA3-	˚ù͆ͳ3ļɵ.0)&ͥöÈȉK 2Έ3 ���/MWh;3Έ4 o�/MWhͿ.½�ƦŚ�,�&
�.1DG
ͥöÈȉ� 6~8 ���/MWh 1�Ǥ!G1*H	Ū0�.AͥöÈȉ�͹�͐4	Ͷö{�aRZ
n4ͨż1ͺöɱ0A310)&
ƔʮíƄ-�G SDE 3 FIT íƄ1ļ+� 2008 ƀ1͏Ő�H&{�aRZn
1͑�,4	�3Ș͖�ĕF͕�H	̄ýY�j{4 –3 ���/MWh;–4 o�/MWhͿ.	BB�Ppb3Ó1
0),�G
ěʍ{�aRZn3ɯͥ]bn3Ž4	–3 ���DFA4G�1ņ��ɏ1ȲƧ!G
�3&@–3
���/MWh;�4o�/MWhͿ.���Ppb3Ó4	e�Kņ���ĮGA3-40�
 
ȳ�Ͷöɯͥ3{�b3̄ýY�{4Ɗ�ʯ� 5 ���/MWh;7 o�/MWhͿ-)&
�H4ɷǅƖ&̄ýƥ

Ľ1ļ+�A3-40��	Princes AmaliaQO�oyM��3Ȫʙ1��,İͤ�ɣ &�.4ǥE�-�G
 

4.4��� 

U��h4̢�ŧǽ1*�,A 2020ƀ1͑�,A	͗��D7ȳ�Ͷöɯͥ3ǲǳ0ɶȔÓKŚ@,�G
ɠ
ķ3 SDE 3 FIT íƄ4	�HKśɠ!G&@3ǰA̓˞0k��-�G
4.3 É3çǿʫȁ�E	U��h3¦
Å1��ḠýY�j{4ʹ˒-40��.�J�G
̊ ù͆KƖ&ɯͥͥöͅ4	ß̃ːǨ͐ 2,200Ǩ͐=-1
í͔�H,�G
�3ǘÓ4U��h3Ͷȯ1ċ�&A3-�G�	2,200Ǩ͐²�3ɯͥ1ť!GP�d�lO
z4͔Ś�H,�F	�HAƷ̍]bn�½��.3�į-�Gė˃Ɵ��G
̛̲ʰƾ̊4ĸ°3&@ȣ̝ɱ

͹�0),�G
 

                                                                    
ĎȲ28  m�g�|�4ũǘɏʖ1¼-ĭǂ©Þ�,�G&@	ɦ ĔÞ	ͶöɯͥǕʘ.P�d�lOz	̄ ýY�j{4Ĵ3LCOE

.BBɮ0GľĜA�G
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Ù 4-6� 'JN6�Ï§����p³29 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ĹʗĀɯͥĎÈ €/MWh  
($/MWh) 

91  
(126) 

94  
(131) 

166  
(231) N/A 

ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh  
($/MWh) 

127  
(177) 

96  
(133) 

161  
(224) N/A 

͏ɯ¦Ȑʿ3 
̄ýY�j{ 

€/MWh  
($/MWh) 

–36  
(-50) 

–3  
(-4) 

5  
(7) N/A 

rÕ�· 

Cleijne, J.W., S.M. Lensink and C.J. Faasen (2010): SDE Wind op land met vollasturen en differentiatie [SDE wind onshore 
with full load hours and differentation], ECN-E--10-001, Petten, January 2010. 

Lensink, S.M., J.W. Cleijne, M. Mozaffarian, A.E. Pfeiffer, S. L. Luxembourg and G.J. Stienstra (2009): Eindadvies 
basisbedragen 2010 [Final advice SDE premium base rates 2010], ECN/KEMA, ECN-E--09-058, Petten, November 2009. 

Rijksoverheid (2010): Nationaal actieplan voor energie uit hernieuwbare bronnen, Richtlijn 2009/28/EG [National 
Renewable Energy Action Plan, Directive 2009/28/EG], Den Haag, June 2010. 

Statistics Netherlands (2010): online databank http://statline.cbs.nl, Voorburg/Heerlen August 2010 

                                                                    
ĎȲ29  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@ʱĔÞ	Ͷöɯͥ3Ǖʘ.P�d�lO

z	̄ýY�j{4	Ĵ3 LCOE.BBɮ0GľĜ��G
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Å 5Ä� 1C#N 

5.1 1C#N�üj¼÷�©Ú 

Ƿʒ-4	b}P�3Ͷöɯͥ3ɯŮ1*�,̤:G
=&ɚŚ3 EU 3ɶȔ1ļ+� CO2ǃæͅðȿ3&@

1 2020 ƀ. 2030 ƀ1ƦŚ�H,�GɶȔÓKʆ!
�E1ˠí3Ȃʩ>K˷ǥ!G;»�$3�0Ȓƭ˞ʥK
�̾˟ɷ!ªȾ�	ͥöũłǛ͆1��GĽŌ͆3]bn3ƐͬKŪ0�!G&@1	ɠķ˖JH,�GͿ
 
�E1 2008ƀ1��Gb}P�źľ3°˘ɱ0QO�oyM��3ĹʗĀɯͥĎÈ (LCOE) K˷ǥ�	$3³

ŚK®Ĵ1��GͶöɯͥ3]bn.ȣ̝!G
 

5.1.1 Þ^�ð�¼÷÷jð�Á¤½¾« 

2009ƀǶǨɏ-	Ͷöɯͥ3ɯͥͥöͅ4 19,149 MW1̵�	b}P�3ͥöʡʭ1��, 3ɭɶ1ņ�0ͥ
Ʌ.0),�G
b}P�3Ͷöɯͥ͏ɯ4 90ƀ°Ą51Ő=F	2001ƀ²͓4ǝˠ3Ͷöɯͥ3ˬÕşͅ�ƀ
͐ſĹ-ʢ 1,800MW̥÷�H&
ˠí�ǔȜ�H& 2004ƀ. 2007ƀ14;Ĵɟ± 436/2004�D7 661/2006Ϳ	
�3şͅ�ņŽ1ŀ÷�&
�3ˠí3ǔȜ1DF	$HKëɥ�&ǝˠ{�aRZn3ʑ(���Ë̯�H&


Ͷöɯͥ1DGɯͥͥöͅ4	2009ƀ3b}P�3Sr�Y�ʱ̓˞3ʢ 14%KĈ@,�G
 
x 5-14	ŅĴ͐ȣ̝3ť̂ƀ-�G 2008ƀ=-1	b}P�1ˬʹ�H&Ͷöɯͥ3�H=-3ʦʏˬÕş

ͅ.ƀ͐ŨÞşͅKʆ�,�G
2012ƀ. 2020ƀ3Ͷöɯͥ3ˬÕşͅ3m�g4	Țŵ÷ɳĴ3Sr�Y�˖
ü˩ɩ;NREAPͿ1ļ+�A3-�G (European Commission 2010)
2020ƀ3¤ɂ4	Sr�Y�ͦ˞3 20%K
äɣė˃Sr�Y�-̌�.�� EU3ɶȔ̵ƭ1ğ�&ǘÓ-�G
 
 

 

x 5-1� 1C#N�üj¼÷�ÍÃÞ^�ð����ó�_�ð 

 

x 5-1 4b}P�-�H=-1ˬʹ�H&Ͷöɯͥ3ˬÕşͅ�D7¬Ɣˬʹ�HG.˟̡=HGˬÕşͅK
ʆ�,�G
=&ƀ͐ŨÞşͅKx 5-21ʆ!
2009ƀ	b}P�Ǖƃ4 2010ƀ�E 2012ƀ=-3ěƀ1ˬʹ
!G MWşͅKí͔!G&@3õƎ,ͅKŚ@G�.1�&
=&	ͥöũłǛ͆1��GĽŌ͆3ƐͬKȿ 
G&@3˩ɩK¬Ɣ3Ȱ±1ʩ>̡L-��.ɯ˘�&;ß,3äɣė˃Sr�Y�.]�aRr��`��3

Ĝ˩şͅ 6,000 MW4ʱͥöĕƊ͹3 25%KĈ@	�H4ʪȽĊȗ�-4ɚ1]bn͹-�GͿ
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b}P�1��Gȳ�Ͷöɯͥ3�0͞Ł4ņ͗ȍ�0��.-�F	�3&@Ȯų̾3ȦȻ� 50m 10),
�G
ƕ),ȳ�Ͷöɯͥ-4	͹ͳ0ļʅ�̓˞.0F	$3&@�HE3{�aRZn3ś˖ė˃Ɵ4í͔

�H,�G
�E1á̫̮ʡɏ-4	ȺĀŇɓWbļĸ̢�1ˬʹ�HG]�uP�o^PZ�Wbg�w�3

ɯͥ1DG~n�rjZ�œķ!G&@	NZdbşͅ�͔EH&A310),�G
 
 

Ù 5-1� 1C#N�ÍÃÞ^�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2012

¤Ʀ 
2020
¤Ʀ 

͗� 1.6 2.2 3.4 4.9 6.2 8.5 10.0 11.6 15.1 16.7 23 35 

ȳ� 0 0 0 0 0 0 0 0 0 0 0 3 

̍ǛΆSpanish Wind Energy Association (AEE) and European Commission 2010  
 

Ù 5-2� 1C#N��ó�_�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 1.6 0.6 1.2 1.5 1.3 2.3 1.5 1.6 3.5 1.6 .15 1.4 

ȳ� 0 0 0 0 0 0 0 0 0 0 0 0.5 

̍ǛΆSpanish Wind Energy Association (AEE) and European Commission 2010 

5.1.2 s_��Ç�#N3N9"A 

Ȱɱ1¤Ʀ�H,�GÉɲKĖ�G&@14	Ͷöɯͥ{�aRZnK�ɚê3íƄ
1ç͵!Gƛ˞��G

;ʟĴ3̍ȉ˴ŚíƄ.ĝȓͿ
�H4	Ͷöɯͥ{�aRZn�ʡʭ1ÚÝǅʯ-�G;ũł¦Ȑʿ�Áôͥö

K̈�ĕE250E0�Ϳ&@	=&Èȉ�ˠí�H,�G&@-�G
Ĵɟƿ± 661/2007-˘ǥ�H&D�1	
Ͷöɯͥ3ǓƱ�bX��14	ˠíǛ͆bX��.źľĎɡ3 2*��G
 

��ˠíǛ͆bX��4	QO�oyM��Ưǲʿ�̻Ƹ�&Ǵ͐�1��GͶöɯͥ3ʻýɱ0ĳŚĕƊ

Èȉ-�G;x 5-23ǘÓͿ
 
��ǰʨɱ0Èȉ� 1Ǩ͐�.3͔ɪÈȉ.ͥöͅP�d�lOz1ļ+�ͥöčźľÈȉ3ʩ>ĜJ#-
Ȫ=G.�I3źľĎɡ4�ĽŌ͆
.AĤ5HG
ƕ),Ͷöɯͥ¦Ȑʿ�Ė�ĕGǛ͆4	{��

Èȉ1ŷę�HG�.10F	�3Èȉ�ͨż1½�ľĜ4�͔�	ǰ½Èȉ²�-�H5�͔�ˬ�

EHG
x 5-34ˠíǛ͆	�͔	�͔3đɔÓKʆ�,�G
 

 

 

x 5-2� Ûg�ñ1)QE��Â 
̍ǛΆSpanish Wind Energy Association (AEE) 
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Ͷöɯͥ¦Ȑʿ4ñǡźľ3ɯͥ˩ɩKǋæ�	¤ɂKɥ�,�3˩ɩ.ś͝3ɯͥͥö.3¤ɂ˶ŸKȿE

!D�1!G
�E1	�=�=0ĸĻ1ƈˬ�H&QO�oyM���ɸ¨1˚Ù�.-˶ŸKŪ0�!G&

@1	�=�=0{�aRZn�[��{Ā�H,�G
�3`bl�1DF	N�`���`bl�3ȴɥ.

ͦʬ˺ǙKǰ̸Ā!G�.�-�	$3]bn3�̾4Ͷöɯͥ¦Ȑʿ�ǓƱ),�G
2008 ƀ4ʢ 1.5 ���
/MWh;2.05o�/MWhͿ-�)&
 
�˫3Ó4Ĵɟƿ± 661/20071D),ȸ̊ʿÈȉƿǘ (CPI) 1ļ+�ǭǝ�H	2012ƀ 12Ǳ 31ǡ=-4˚Ȝ

ɞ 25|�`b�P�n	$3Ɣ4 50|�`b�P�n.Ś@EH&
 
x 5-34	Ĵɟƿ± 661/20073ǟ˖²Ɣ3 FITǛ͆íƄ3ŃüKʆ�&A3-�G
2007ƀ	Ĵɟƿ± 661/2007

1DF CPI1Ȯ), FIT�ǔ˨�HG�.10F	2012ƀ 12Ǳ 31ǡ=-4˚Ȝɞ 25|�`b�P�n	$3Ɣ
4 50|�`b�P�n.Ś@EH&
2010ƀ14ǭǝ�H&Ó��Ppb10F	ñƀK�Į)&
�H4 CPI
�e�1̢�)&&@-�G
 
b}P�3̧ͥʡʭ̲ɥʿ-�G Red Electrica de España (REE) 1DH5	ˬ Õşͅ3 9%4ĳŚÈȉ̈ĕU{`

��1D),̲ɥ�HG&@	čͥöźľÈȉ3Ńü1Ɛͬ�H0�;x 5-4Ϳ
 
 

 

x 5-3� �~'B/IN����¢Îceÿ�~[¨ā}�ñĀ 
̍ǛΆSpanish Wind Energy Association (AEE) 

 

 

x 5-4� ÷jo�~����üj¼÷��ðÿ2008�Ā 
̍ǛΆ Spanish TSO (REE)  

 

Ͷöɯͥ3ņ̾ç4čźľ-ɷǅ̆ł�HG&@	Ľ̀4{��Èȉ1ņ��ŷę�H	ŇɓWbÈȉ	Ȧö

ɯͥ3ɛȯ	0E71Ĵ͝źľ1��G CO2 Èȉ��3Èȉ1Ɛͬ!G
�3&@ 2008 ƀ14	ſǡ{��È
ȉ4 64.43���/MWh;89.56o�/MWhͿ.0F	2007ƀ3 39.35���/MWh;54.70o�/MWhͿK 64%�Į
)&
�H4ɠķ=-1˫͌�H&Èȉ-ǰA͹�ͳ-�G
 
Ͷöɯͥ3źľĕƊÈȉKx 5-31	ͥöčÈȉKx 5-51ʆ!
Ý1̤:&D�1	Ĵɟƿ± 661/20073¦

Å-4	�3Èȉ4	�͔�E�͔=-3ʜıã1��GſǡͥöčÈȉ1ļ+�Èȉ.ĽŌ͆3Ĝ˩Ó-�G
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x 5-5� ��÷jBQK[¨��l¸���{ÿ2003Ą2009�Ā 
̍ǛΆOMEL and Spanish Wind Energy Association (AEE)  

 

5.2 1C#N���� 2008��VÙ½�üj¼÷BL0%+; 

²�3ͮ-	2008 ƀ1��Gb}P�3Ͷöɯͥ{�aRZn3ɚƙK̤:	�HK®3đ÷Ĵ1��GͶö
ɯͥ͏ɯ3ěʍ�m�.ȣ̝!G
 

5.2.1 öRüj¼÷ 

(a) BL0%+;�¶� 

�ɚê¿í
`bl�Këɥ!G&@14	b}P�3͗�QO�oyM��3ˠȕ� 50 MWK̔�,40E
0�
ˬ ʹ�&QO�oyM��3ſĹˠȕ4ʢ 25 MW-	˩ ʙ�QO�oyM��3ˬÕşͅK 2007ƀA 2008
ƀA 30MW.³Ś!G
 
Ğɶ�3̲ɥǨ͐4	Śȉæö-ƀ͐ 1,700Ǩ͐�E 2,350Ǩ͐=-�=�=-�G;2008ƀ3ßĴſĹ4 2,085

Ǩ͐Ϳ
=&{�aRZn3đɔÓ4 2007ƀ- 2,200Ǩ͐	2008ƀ- 2,150Ǩ͐-�)&
 
b}P�-ɥ�EH,�Gß,3ʪȽ�m�-4	{�aRZn3̲ɥǴ͐4 20ƀ.�,�G;»��H4Q

O�oyM��3śʷ.4͔E0�Ϳ
2007ƀ. 2008ƀ1͑�,4	{�aRZn3�Py^PZ�K 20ƀ.!
G
 

2008ƀ1ˬʹ�H&Ͷ̙3ſĹˠȕ4 1,985 kW-	2007ƀ3 1,621 kW�EJ"�1ŀ÷�&
�3�m�-
ȏ˪!G34 2,000 kW3Ͷ̙;!0J(�3QO�oyM��-4 2 MW3Ͷ̙ 15ļͿ-�G
 

 

 

x 5-6� 2008��ÞÓ	��üè.#2�bß 
̍ǛΆ Spanish Wind Energy Association (AEE)  
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(b) �ç-1; 
̢ƀ3Ʒ̍ʱͳ�͹�0)&34�.�,Z�b III �D7 IV ˮȲ 93ņĺͶöɯͥ˙ʹ�ˬʹ�H&�E-�

F	Ǝé�E͹Ķʡʭ93̮ʡBěʍʌ͆�¤ɂ�H,�&J�-40�
 
$H1A��JE"	̢ƀ4ĎǺǛ]bn3½�1DFͶ̙3]bn�ȿŪ�,�G
=&̄ǕĊȗ.ˠí3

Ńǭ1DFͶ̙3ͦ˞A½��&
QO�oyM��93Ʒ̍ʱͳ1Ĉ@GͶ̙3]bn4ʢ 70Έ73ͼ-�G

�3]bn4ĎǺǛ3Èȉ.ɠķ3[�jo]�o1Ɇ &ƛ˞0ƴ˗ɱ˜͢Ɵ1šǅ1͑Ê�,�G
 

2007ƀ1ˬʹ�H&{�aRZn1͑�,4	Ʒ̍]bn4 1,233���/kW;1,714o�/kWͿ	2008ƀ1͑�
,4 1,250���/kW;1,738o�/kWͿ.ǇŚ�H,�G
 

(c) ìéÐ�æ 
̛̲ʰƾ̊Aæöƶí	Ȓãͥöȸ̊3&@3ͥöǛ͆	ˬÕ3ƴ˗ɱ˜͢Ɵ�ŀ�&�.1DFŀ÷�,�

G
̛̲ʰƾ̊4 2007ƀ 19.10���/MWh;26.55o�/MWhͿ	2008ƀ 19.63���/MWh;27.29o�/MWhͿ
.ǇŚ�H,�G;100ͼŃü̊Ϳ
�HE3]bn4	̋͆�|�3ŃüƟ	°ǯ̾Ħ3ëɥė˃Ɵ	ƛ˞.�
HGɕʶƴ˗ʿBȗȋ˙ʹ.�)&˞į1̮͑�,�G
 
Ͷöɯͥȗ3^Pc4Ƽņ�,�G�	Ͷȯ3ǰAD�^Pn4!-1ëɥ�H,G&@	ŚȉǨ͐4ȿŪ!

G�.10G
 

 (d) çñâí-1; 
ȞĘɱ1b}P�-4	Ͷöɯͥ{�aRZn3͏ɯ̍͆Kb}P�Ĵã3͈˖3̄ö�D7ŘŚ�&ȰɱȂ

ʩ>1ļ+�{�aRZn3̄ý¿í1D),˺̵�,�&
$H1A��JE"	ȵüƟKȘ�&̍͆˺̵í

Ƅ3&@1�3 2ƀ͐-ɛȯ�ŃĀ�	ÀE�3ƺÌ1DGÌ˯�ƛ˞10),�G
 
̍͆˺̵]bn4	2007ƀ1͑�,4ˇŹ̍Ƿëɲɞ 10ͼ	̃Öëɲɞ 7ͼ1ˬŚ�H,�G
2007ƀ	2008

ƀ.A̍Ƿ.̃Ö3ȣɞ4 2ť 8-�G
2008ƀ1͑�,4	ˇŹ̍Ƿëɲɞ 10ͼ	̃Öëɲɞ 7ͼ-�G
 

(e) s_��Ç�#N3N9"A 
źľ93łͥ1DGĔÞ4	2007ƀ1 39.4���/MWh;54.8o�/MWhͿ	2008ƀ1 64.4o�/MWh;89.5o

�/MWhͿ-�)&
�3ĔÞ1ť�,	2007ƀ1 34.8���/MWh;48.3o�/MWhͿ	2008ƀ14 21.5���
/MWh;29.9o�/MWhͿ.˰È�H& FITõŀ̈ĕÈȉ�̥÷�H,�G
FITǕʘǴ͐4/(E3\�bA 20
ƀ1ĳŚ�H,�G
 

(f) :Q54Q1 
��1ʆ�&m�g4	b}P�Ͷöɯͥą· (AEE) �D7 Intermoney �śǟ�&ʃʐ1ļ+�A3-�G
 

5.2.2 ´Rüj¼÷ 

(a) BL0%+;�¶� 

b}P�3ȳ�ͶöɯͥS�N4 62S�N1çõ�H	�HE3S�N-4Ͷöɯͥ�ˠí�H,�G
�H
E3S�N1ť�,ÞǸ�˖JHG�.10G
��*�3ś͸ɱPq`NizK͕�5	¤ɂ�HGQO�o

yM��3ˠȕ4ʢ 1,000 MW-�G
 

(b) �ç-1; 
m�g0�
 

(c) ìéÐ�æ 
m�g0�
 

                                                                    
ˮȲ 9  Z�b III4§̓ʬͥ˵Ũɯͥȗ (DFIG) �D7̾çŚȉ3]�u�gKɥ�&Ͷ̙	Z�b IV4ĝǴɯͥȗ�D7y�

Śȉ]�u�g�E0GͶ̙	.ç͵�HG
�3ç͵ǞȰ3˳ʧ4	Å�5�˫3ǚɝKđɔ3�.
 
ȚŵͶöSr�Y�ą·;ǡǷͶöSr�Y�ŕ·ˮͿΆ�Ͷöɯͥ.ʡʭ̮ʡ� �Țŵ3ǰñʳ�
, ǡǷͶöSr�Y
�ŕ·, ISBN: 978-4-906826-00-1, 2012ƀ 2Ǳ�  http://www.jwea.or.jp/publication/PoweringEuropeJP.pdf 
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(d) çñâí-1; 
m�g0�
 

(e) s_��Ç�#N3N9"A 
m�g0�
 

(f) :Q54Q1 
m�g0�
 

(g) G:K�_j�h�¦X 
Ù 5-2�5-54	²�3 LCOEçǿ-ɥ�&�m��[3ñǋǼ´Kʆ!A3-�G
]bn3³Ś4ß, 2007

ƀ. 2008ƀ3Ͷöɯͥ{�aRZnK˘!A3-	2008ƀ��nǨ3���-˘ʆ�,�G
 
 

Ù 5-3� 1C#N�üj¼÷BL0%+;�¶� 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ɯͥƯ^Pc MW 30 30 N/A N/A 
Ͷ̙ļǘ ļ 15 15 N/A N/A 
ɯͥ ß̃ːǨ͐ 2,200 2,150 N/A N/A 

ˀɥƀǘ ƀ 20 20 N/A N/A 
Ʒ̍]bn €/kW ($/kW) 1,233 (1,714) 1,250 (1,738) N/A N/A 

̛̲ʰƾ̊;ĳŚ̊Ϳ €/kW ($/kW) 0 0 N/A N/A 
̛̲ʰƾ̊;Ńü̊Ϳ €/MWh ($/MWh) 19.1 (26.6) 19.6 (27.2) N/A N/A 

ǑĐ]bn €/kW ($/kW) 0 0 N/A N/A 
 

Ù 5Ă4� 1C#N�üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ 9 10 N/A N/A 

ˇŹ̍Ƿëɲɞ ͼ 6 7 N/A N/A 
̃Ö3õĜ ͼ 20 20 N/A N/A 

ˇŹ̍Ƿ3õĜ ͼ 80 80 N/A N/A 
���Ǵ͐ ƀ 15 15 N/A N/A 
Ȱ«ʌɞ ͼ 30 30 N/A N/A 

FX��n $/� 1.39 1.39 N/A N/A 
 

Ù 5-5� 1C#N�üj¼÷�Ç�s_�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ͥöźľÈȉ €/MWh ($/MWh) 53 (74) 54 (75) N/A N/A 

FITĔÞ €/MWh ($/MWh) 34 (47) 35 (49) N/A N/A 
FITǕʘǴ͐ ƀ 20 20 N/A N/A 

ʌƊñ3˚ù͆ 
;ʌ|�bͿ 

ͼ 0 0 N/A N/A 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ|�bͿ €/MWh ($/MWh) 0 0 N/A N/A 

ʌƊ�ñ˚ù͆3 
ǕʘǴ͐ ƀ ––– ––– N/A N/A 

ȿÈÙČǴ͐ ƀ 20 20  N/A 
ɑûͥöĽŌ͆ €/MWh ($/MWh) 3.6 (5.1) 3.7 (5.2) N/A N/A 

LVRTĽŌ͆ €/MWh ($/MWh) 0 0 N/A N/A 
źľ˯Ǯ €/MWh ($/MWh) ––– ––– N/A N/A 
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5.2.3 üj¼÷�¼÷-1; 

(a) -1;�±ê 

 

x 5-7� 1C#N���rµ,Q1�üj¼÷-1;ÿ2008�Āp³30 

 

(b) BL0%+;�dj 
b}P�3Ͷöɯͥ{�aRZn4	đɔ\�bDFAˬÕëɥɞ�½�
Ͷȯ�b}P�3ß̃ːǨ͐1Ɛ

ͬ�,�G&@	b}P�3 LCOE4đɔ\�b3 LCOEDFA 18���/MWh;25o�/MWhͿ͹�0),�
G
đɔ\�b3ſĹ̃ːǨ͐�ǇŚ 2,680Ǩ͐-�G31ť�	b}P�4 2,150Ǩ͐.0),�G
 
ß̃ːǨ͐4	b}P�3 LCOE .đɔ\�b3 LCOE 3Ÿɮ1͑�,3ǰA̓˞0Ńǘ-�G
Ͷȯ1÷�

,̛̲ʰƾ̊Ađɔ\�bK�Į),�F	�H14ĸ°�D7ĸĻBˇȬ¿�˞Ȩ!GëɲɞAĠ=H,�G
 
LCOE3͹�3˷ǥ.0Gʖ 33˞į4̍͆˺̵]bn-�F	�3ͳ4{�aRZn3WACC�D7ǰʨɱ

1ě�3Ʒ̍1˞Ȩ�HGƷ̍Ĕɲɞ (ROI) Kŀ÷�#G
 

(c) �ç-1; 
b}P�3Ʒ̍]bn3ʱͳ4ʢ 1,250���/kW;1,738o�/kWͿ-	�H4đɔ\�bDFAʢ 200���

/kW;278 o�/kWͿŘ�
b}P�-4Ʒ̍]bn�½�&@	LCOE 4 10 ���/MWh;14 o�/MWhͿ½�
0G
 
ǑĐ]bn4	QO�oyM��3ˀɥƀǘ�ʨ£�&.�3ɯͥˬÕ3˥¿]bnKĠ@&ͳ-	ʱƷ̍]

bn3ʢ 3ͼKĈ@G
 

(d) çñâí-1; 
b}P�3¦Å1��Ḡýɛȯ1͑�	ˇŹ̍Ƿëɲɞ.̃Öëɲɞ4đɔ\�bDFA͹�0),�G
 

(e) ìéÐ�æ 
b}P�-4̛̲ʰƾ̊�đɔ\�bDFA͹�0),�G
b}P�3̛̲ʰƾ̊ʱͳ14	ʌ͆	ĸ°	

ʚɡ]bnKĠ@&!:,3Ńü̊�Ġ=H,�G
¬Ɣ3ʪ̊ðȿ	ͥöˇŞȸ̊Ǜ͆3�Ǥ	ˬÕ3ƴ˗ɱ

˜͢Ɵ3͹=F1DF	̛̲ʰƾ̊Aŀ÷!G˟̡>-�G
 
ſĹ�,	b}P�3̛̲ʰƾ̊4ʢ 19.6���/MWh;27.2o�/MWhͿ-	�H4đɔ\�bDFAʢ 7�

��/MWh;10o�/MWhͿ͹�
 

                                                                    
ĎȲ30  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4đɔ¦Å.Ĵ3 LCOE.3Ÿ3Ĝ˩Ó.BBɮ0

GľĜA�G;ĭǂ©Þ3&@Ϳ
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5.2.4 s_�üj¼÷�Ç���#N3N9"A 

Ý1̤:&D�1	b}P�14 FIT íƄ;Ͷöɯͥ3ĳŚÈȉ̈ĕíƄͿ.źľíƄ;źľÈȉ΁Ͷöɯͥ
3ĽŌ͆Ϳ.�� 2*3ǓƱ�¿ʡ��G
2008ƀ14	Ͷöɯͥ3ʢ 91ͼKźľíƄ1DF̆ł�&
�H4
͏ɯȐʿ�DFŅ�3ĔÞKƖEHG&@-�G
 
x 5-8 4ĔÞ3Ńǘ;ͥȥǛ͆Ϳ.ͶöɯͥǕʘ0E71P�d�lOz3Ńǘ;b}P�1��GźľíƄ

3ĽŌ͆ͿKȣ̝�&A3-�G
 

 

x 5Q-8� 1C#N�üj¼÷�s_��Ç�#N3N9"Aÿ2008�Āp³31 

5.2.5 åm*H7B 

b}P�3�m�çǿ1��ḠýY�j{4	ʢ –3 ���/MWh;–4 o�/MWhͿ-�G
�3�.�E	
ſĹ�,b}P�3Ͷöɯͥ͏ɯ¦Ȑʿ4ĔÞ.ͶöɯͥǕʘ0E71P�d�lOz�E	{�aRZn͏ɯ

3̄ý˞´KɄ&!�.�-�G'�3ăç0X�j`�y��KƖ,�G�.�J�G
 

5.3 1C#N�üj¼÷BL0%+;���� 

Ù 5Ă6� 1C#N�üj¼÷BL0%+;����p³32 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ĹʗĀɯͥĎÈ €/MWh  
($/MWh) 

76  
(106) 

83  
(115) N/A N/A 

ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh  
($/MWh) 

87  
(121) 

86  
(120) N/A N/A 

͏ɯ¦Ȑʿ3 
̄ýY�j{ 

€/MWh  
($/MWh) 

–11  
(–15) 

–3  
(–4) N/A N/A 

 
rÕ�· 

AEE, Spanish Wind Energy Association (2009). “Eólica 09. Todos los datos, análisis y estadísticas del sector eólico (Julio 
2009)”, at http://www.aeeolica.es/userfiles/file/ANUARIO%20COMPLETO%5B1%5D.pdf 

                                                                    
ĎȲ31  m�g�|�4ũǘɏʖ1¼-ĭǂ©Þ�,�G&@	ɦ ĔÞ	ͶöɯͥǕʘ.P�d�lOz	̄ ýY�j{4Ĵ3LCOE

.BBɮ0GľĜA�G
 
ĎȲ32  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@ʱĔÞ	Ͷöɯͥ3Ǖʘ.P�d�lO

z	̄ýY�j{4	Ĵ3 LCOE.BBɮ0GľĜ��G
 



 51 

AEE, Spanish Wind Energy Association (2008). “Eólica 08. Todos los datos, análisis y estadísticas del sector eólico (Junio 
2008)”, at http://www.aeeolica.es/userfiles/file/aee- publica/AEE_anuario_ingles08.pdf 

AEE – Intermoney (2006) “Estudio de costes del sector eólico. Realizado por Intermoney para AEE (2006)”, at 
http://www.aeeolica.es/userfiles/file/aee-publica/060612-Gen-EolicaEsp- PRAL.pdf 

Comisión Nacional de la Energía (CNE). www.cne.es 

European Commission, National Renewable Energy Action Plans of the European Member States, June 2010 (European 
Commission 2010), at http://ec.europa.eu/energy/renewables/transparency_platform/action_plan_en.htm 

Red Eléctrica de España (REE), Spanish TSO. www.ree.es Royal Decree 661/2007. 
http://www.cne.es/cne/doc/legislacion/RD_661-2007-RE.pdf Royal Decree 436/2004. 
http://www.cne.es/cne/doc/legislacion/(36)RD436_2004.pdf Spanish Market Operator (OMEL). www.omel.es 
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Å 6Ä� 1$%Q:N 

6.1 1$%Q:N�üj¼÷�©Ú 

Ƿʒ-4	bQR�m�3͗��D7ȳ�Ͷöɯͥ{�aRZn.]bn3ɚƙ	0E71 2008ƀ3͗�Ͷö
ɯͥƴ˗3ĹʗĀɯͥĎÈ;LCOEͿK˷ǥ!G
 

6.1.1 Þ^�ð�¼÷÷jð�Á¤¾« 

bQR�m�3͗�Ͷöɯͥ3ˬÕşͅ4	2004ƀ1 474 MW')&3� 2008ƀǶ14 937 MW.0),�
G;x 6-1Ϳ
bQR�m�Ć̾3ȳ�QO�oyM��3ˬÕşͅ4 2007ƀ14 110 MW-�)&
=&�qN
`�N
3Ƀ-3͏ɯA̯@EH,�G
2012ƀ. 2020ƀ3Ͷöɯͥ¤ɂ4	EU÷ɳĴ3ěĴäɣė˃Sr�
Y�˖ü˩ɩ (NREAP) 3m�g1ļ+�A3-�G (European Commission 2010)
 

 

 
x 6-1� 1$%Q:N�üj¼÷�ÍÃÞ^�ð����ó�_Úú 

̍ǛΆVinkraft Statistik 2009, Vindkraft Statistik 2007, and European Commission 2010 
 
Ù 6-14	bQR�m�1��G̳Đ�D7¬Ɣ¤Ʀ�HGͶöɯͥʦʏˬÕşͅKʆ�&A3-�G
=&	

Ù 6-24	̳Đ�D7ŧǽ3ƀ̥͐÷şͅKʆ�&A3-�G
 
 

Ù 6-1� 1$%Q:N�ÍÃÞ^�ð (MW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2012

¤Ʀ 
2020
¤Ʀ 

͗� 220 220 272 322 381 429 470 560 698 951 2,065 4,365 

ȳ� 10 20 23 23 23 23 23 23 133 133 150 182 

̍ǛΆVindkraft Statistik 2009, Vindkraft Statistik 2007, European Comission 2010  
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Ù 6-2� 1$%Q:N��ó�_�ð (MW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� ––– 0.5 51 50 59 48 41 90 138 253 278 288 

ȳ� ––– 10 2.5 0 0 0 0 0 110 0 4 4 

̍ǛΆVindkraft Statistik 2009, Vindkraft Statistik 2007, European Comission 2010  
 

6.1.2 s_��Ç�#N3N9"A 

bQR�m�-4	äɣė˃Sr�Y�1DGɯͥ3Ǔǎʘ.�,	ĕƊė˃0[���˯ǮíƄ (TGC) KŨ
Þ�,�G
$3ɶɱ4	2016ƀ=-1äɣė˃Sr�Y�ͥɅ1DGɯͥK 17 TWh1ŀB!�.-�G
�
3ɶȔÓK	2020ƀ=-1ė˃Sr�Y�ͥɅ1DGɯͥK 25 TWh1!G.���E1͹�Ó.!G&@	ɠ
ķ�3íƄ3ǔȜ�ȏ˪�H,�G
=&bQR�m�.s�QR�3á̫`bl�3Ȓʝ1ğ�&ªȾ�˖J

H,�G
 
2008 ƀ=-4	ͥö˯ǮíƄ.�˖�,	�ɢĿĽŌ͆
.AĤ5HGĳŚÈȉ̈ĕíƄ (FIT) �͗�Ͷöɯ

ͥ1̸ɥ�H,�&
�3�ɢĿĽŌ͆
4	ȳ�Ͷöɯͥ1͑�,4 2009ƀ=-ëɥė˃-�)&
=& 2003
ƀ1vP�jn{�aRZn3Ǔǎ˩ɩ�͏Ő�H&
ȳ�Ͷöɯͥ	ţåȥÑ	ȎȀĸŻ-3Ͷöɯͥ.�)

&	ˉģȻ�.˟0�H&{�aRZn1͑�	2008 ƀ�E 2012 ƀ=-3Ǵ͐�1 3,710 ����;5,160 �o
�Ϳ3¤ʙ�õƎ,EH,�G
 

2006 ƀʈ	Ǖƃ3ɢĿƐͬçǿ1͑!Gˠï	0E71ǝˠͶöɯͥ{�aRZn3˴ė{�db�ʞɬĀ�
H	25 MW=-3QO�oyM��4ˇȬ¿1ŭ�æH5ˬʹ-�G�..0)&
 
Ͷ̍Ʌ3ëɥ1͑!GƥĽKƁ�¸�G&@	bQR�m�Ǖƃ3�Ũ3�	Ͷöɯͥ3ëɥ1͑!GĴãr

jn��ZĎȲ33�Ȓʝ�H&
�3rjn��Z1DF	Ͷöɯͥ3˩ɩʘŚ�D7˴Ś̳ʋ	úØö	¦Ȑ3ɯ

Ů	ʰƾʚɡͩ1͑!Gʀ˾KȻ@	bQR�m�3Ͷöɯͥ͏ɯ{�aRZnKË̯�,���..�H,�

G
 
�E1	Ͷöɯͥ3]�mOr�gK͡ɥ�	ɯͥ¦Ȑʿ	͑ÊƎŬ0E71ĸÛ	ĸĻ	Ĵ3ě�|�1�

�G͑Êʿ3ªȵË̯KĲ),�G
 

6.2 1$%Q:N�VÙ½�üj¼÷BL0%+; 

6.2.1 öRüj¼÷ 

(a) BL0%+;�¶� 
bQR�m�-4	͗�3{�aRZn3ß̃ːǨ͐4 2,600Έ3,050 Ǩ͐.Ľġ�H,�G�	̫żbQR�

m�3Ͷöɯͥ�j{1ʆ�H,�Gß̃ːǨ͐4	Ͷö{�aRZn3͏ɯ¦Ȑʿ�ǋæ�&ǘŒK�Į),

�G
�3&@˩ʙ-4	bQR�m�3{�aRZn3ǰʨɱ0ͶöɯͥǨ͐K	Ľġ�H&ʜı3� ;͔2,600
Ǩ͐Ϳ.�,�G
 

(b) �ç-1; 
bQR�m�3͗�{�aRZn4	2008 ƀ1ŨÞ�H&͗�{�aRZn3]bn�D7ɯͥͥöͅ�ēǧ

�H&°˘ɱ{�aRZn.Śʻ�H&
̍ Ƿ]bn4�&F 1,217����1,915���/kW;1,692Έ2,662o�
/kWͿ=-͏���F	�m�çǿ-4 1,591���/kW;2,212o�/kWͿ.³Ś�&
 

(c) ìéÐ�æ 
̛̲ʰƾ̊3ĳŚ̊̾ç4ſĹ 0.004 ���/kW;0.006 o�/kWͿ	Ńü̊̾ç4ʢ 11 ���/MWh;15 o�

                                                                    
ĎȲ33  http://www.natverketforvindbruk.se/ đɔ
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/MWhͿ.ǇŚ�,�G�	�3Ńü̊4 7 ���/MWh;10 o�/MWhͿ�E 24 ���/MWh;33 o�/MWhͿ
=-͏���F	vP�jn{�aRZn1��G̛̲ʰƾ̊4ͨż1Ńü�ņ��	͏ɯ¦Ȑʿ1D),˒�

�ɮ0),�G
 

(d) çñâí-1; 
Ù 6-51ʆ!D�1	�m�çǿ-4̃ÖëőKƷ̍Ş�̫żĽġ�,�G 5%.˟̡L-�G
Ͷöɯͥ1Ʒ

̍�,�G¶Ȑ3·˩Ľġ3çǿ-4	20ͼƍ.��͹�̃Ö]bn�ʆ�H,�G
bQR�m�3¶Ȑçǿ
�EŨ�æ�&ƛ˞0ˇŹ̍Ƿëɲɞ.ʫ7¯�,	̃ÖëőɞK 5%.ǇŚ�&ľĜ	Ͷöɯͥ3]bnK̳ũ
˰È!G�.10F�20�
 

(e) s_��Ç�#N3N9"A 
Ͷöɯͥ{�aRZn4	͍Ǵŋʢ1DGźľ93ͥö̆ł.	ŨÞ�H,�GĕƊė˃0[���˯ǮíƄ

.��	2*3ĔÞ3ȵH1D),̍͆KƖ,�G
/(E3ĔÞɅA�ʄśƟ�ͨż1͹�
2008ƀ=-	FIT
ĽŌ͆íƄA̸ɥ�H,�F	͗�Ͷöɯͥ{�aRZn4 2 ���/MWh;3 o�/MWhͿ.��Ūͳ3ĽŌ͆
KĖ�,�&
 

(f) :Q54Q1 
LCOE˩ʙ3m�g4	�˫3D�0̲ɥǓǎ˩ɩ3ʫȁ	�D7Ĵã3��_3&@1bQR�m�Sr�Y

�Ŭ�=.@&m�g.�)&	˜ǘ3ƥĽɅ1ļ+�A3-�G
ǑĐ]bn4 Svensk Vindenergi (2009) 3m
�gKÄɥ�&
bQR�m�3Ͷöɯͥ˩ɩ1͑!Gʭ˩Ó4	bQR�m�Sr�Y�Ŭ�Ȣƀɯ˘�,�

GĽġǮ ES2010:3 “Vindkraft statistic 2009 (Wind power statistics 2009)”�D7 Vindkraft Statistik 20081ļ+�,�
G
2008 ƀ3ͶöɯͥǨ͐4ͥö˯ǮíƄ3m�gKÄɥ�,�G
�E1Ͷöɯͥ3͏ɯȐ¦ʿ�Eͨ͏ʆm
�g3ǋÆKĖ�&
=&͑Ê!GõƊɞKǥE�1!G&@·˩̍ǛKđɔ�&
�E14˚̍̕Ǜ.�, O2 
0E71 Arise.��ȇƉźľ3ŨÞ1͑!G¦Ȑæɘə�EŦ͎Ş3Ƨ˟KƊɥ�&
 

6.2.2 ´Rüj¼÷ 

2008ƀǨɏ-ŨÞ�H,�&bQR�m�ǰņ3ȳ�{�aRZn4	Lillgrunden3 11 MW3{�aRZn-
�)&
�3{�aRZn4 Vattenfall� 2004ƀ1Ɗ�ʮ�	2007ƀ1ʡʭ1̮ʡ�H&
Lillgrunden{�aR
Zn-4 Siemens3 2.3 MWͶ̙ MKII� 48ļÄɥ�H,�G�	$3�( 13ļ4 2004ƀ²ñ1ʡʭ1̮ʡ�
H,�G
bQR�m�3ǰǝ{�aRZn4 3 MW3Ͷ̙ 10ļKÕ�& Gässlingegrund{�aRZn-	�H
4 VänernɃ3Ģ̠ 7Έ13m1ļʅKˬʹ�&�qN`�N
3{�aRZn-�G
  

 

Ù 6-3� LillgrundenBL0%+;�Z 

Lillgrundenm�g 
͹�Ά   ļɆȷͩDF 115 m͹                 
��gɷƑΆ  92.4 m 
ʱͩʏΆ   6,734 m2 
íƗǞȰΆ  ėŃxji�D7ėŃ̬Ƅ 
��g̬ƄΆ  6Έ16 rpm 
ǰņÝʔ̬ƄΆ  280 km/h 
��g̓ͅΆ  60 t 
pd�̓ͅΆ  82 t 
g��̓ͅΆ  110 t 
ǇŚƀ͐ɯͥͥöͅΆ 6,875,500 kWh 
ˬÕëɥɞΆ  35ͼ 
ſĹͶ̬Ά  8.5 m/s 
 

 
 



 55 

Ù 6-4� 1$%Q:N�üj¼÷BL0%+;�¶� 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ɯͥƯ^Pc MW ––– 2.35 N/A N/A 
Ͷ̙ļǘ ļ ––– 41 N/A N/A 
ɯͥ ß̃ːǨ͐ ––– 2,600 N/A N/A 

ˀɥƀǘ ƀ ––– 20 N/A N/A 
Ʒ̍]bn €/kW ($/kW) ––– 1,591 (2,212) N/A N/A 

̛̲ʰƾ̊;ĳŚ̊Ϳ €/kW ($/kW) ––– 0.004 (0.006) N/A N/A 
̛̲ʰƾ̊;Ńü̊Ϳ €/MWh ($/MWh) ––– 11 (15) N/A N/A 

ǑĐ]bn €/kW ($/kW) ––– 1.6 (2.22) N/A N/A 
$3®3]bn €/MWh ($/MWh) ––– ––– N/A N/A 

 
Ù 6-5� 1$%Q:N�üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ ––– 5 N/A N/A 

ˇŹ̍Ƿëɲɞ ͼ ––– 12 N/A N/A 
̃Ö3õĜ ͼ ––– 87 N/A N/A 

ˇŹ̍Ƿ3õĜ ͼ ––– 13 N/A N/A 
WACC ͼ ––– 4.7 N/A N/A 

���Ǵ͐ ƀ ––– 20 N/A N/A 
Ȱ«ʌɞ ͼ ––– 28 N/A N/A 

FX��n SEK/€ ––– 9.42 N/A N/A 
FX��n $US/€ ––– 1.39 N/A N/A 

 
Ù 6-6� 1$%Q:N�üj¼÷�Ç�s_�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ͥöźľÈȉ €/MWh ($/MWh) ––– 50 (70) N/A N/A 
źľÈȉ˯ǥ €/MWh ($/MWh) ––– 25 (35) N/A N/A 
ſĹ FITĔÞ €/MWh ($/MWh) ––– 2 (3) N/A N/A 
FITǕʘǴ͐ ƀ ––– 1 N/A N/A 
ʌƊñ3ñƱ� 

˚ù͆;ʌ|�bͿ ͼ ––– 0% N/A N/A 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ|�bͿ €/MWh ($/MWh) ––– ––– N/A N/A 

ʌƊ�ñ˚ù͆3 
ǕʘǴ͐ ƀ ––– ––– N/A N/A 

ȿÈÙČƀǘ ƀ ––– 20 N/A N/A 
ɑûͥöĽŌ͆ €/MWh ($/MWh) ––– 0 N/A N/A 

LVRTĽŌ͆ €/MWh ($/MWh) ––– 0 N/A N/A 
 

 

6.2.3 1$%Q:N�üj¼÷-1;�rµ,Q1��±ê 

x 6-2 1ʆ!D�1	bQR�m�3 LCOE 4đɔ\�bDFʢ 1 ���/MWh;1 o�/MWhͿ½�0),�
G
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x 6-2� 1$%Q:N�üj¼÷�-1;p³34 

(a) BL0%+;�dj 
bQR�m�3ß̃ːǨ͐4đɔ\�bDFA͹�
�H4	Ͷöɯͥ{�aRZn1ëɥ-�Gĵĸͩʏ�	

^�{��[�&®3Țŵ˽ĴDFAņ��&@Ǝɓ3�.-�G
 

(b) �ç-1; 
bQR�m�3Ʒ̍4	ͥö͏ɯ{�aRZn	TGC `bl�;2001 ƀ�EŨÞͿ0E71Ǡœ3 NordPool

ʡʭ;1995ƀ�EͥöĕƊͿ3&@1	đɔ\�bDFABB͹�0),�G
 

(c) ìéÐ�æ 
đɔ\�b.bQR�m�3̛̲ʰƾ̊3Ÿɮ4ǰũ͔3A3-	�H4^�{�1DGė˃Ɵ�͹�	ʹ˒

-40�
 

(d) çñâí-1; 
bQR�m�3̍͆˺̵]bn4đɔ\�bDFA½�
�H4�.�,bQR�m�3Ͷöɯͥ93Ʒ̍1

͑!G�bZ3�|��½��E-�F	bQR�m�3Ͷöɯͥ͏ɯ1��Gʪ͸�EƎɓ3�..˧�G
 
 

 

x 6-3� 1$%Q:N�üj¼÷�s_��Ç�#N3N9"Ap³35 

                                                                    
ĎȲ34  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4đɔ¦Å.Ĵ3 LCOE.3Ÿ3Ĝ˩Ó.BBɮ0

GľĜA�G;ĭǂ©Þ3&@Ϳ
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6.2.4 s_��Ç�#N3N9"A 

ĔÞ4 1Ϳͥö̆ł1DGĔÞ	2Ϳ[���˯Ǯ̆ł1DGĔÞ	3ͿFIT�E3Ūͳ3ĔÞ;2009ƀ1ƆțͿ
3 3*-Ȓƭ�HG
 
ĔÞ4źľ�E3̍͆3ȵH-�G&@	�ʄśƟ�ņ��
̢̘0\�b-4	ͥȥǛ͆4 50 ���/MWh

;70 o�/MWhͿ-ŘŚ�,�G.˟0�H	[���˯ǮÈȉ4ʢ 25 ���/MWh;35 o�/MWhͿ')&�
2009ƀ1Ó���H&
 

6.2.5 åm*H7B 
ſĹɱ0{�aRZn1͑�,4	ͥö3źľÈȉ. TGCíƄ3˚ÙKʩ>ĜJ#G�.-	ăç1]bnK

̌��.�-�,�GD�-�G
 
 

Ù 6-7� 1$%Q:N�Ï§����p³36 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ĹʗĀɯͥĎÈ €/MWh  
($/MWh) ––– 67  

(93) N/A N/A 

ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh  
($/MWh) ––– 75  

(104) N/A N/A 

͏ɯ¦Ȑʿ3 
̄ýY�j{ 

€/MWh  
($/MWh) ––– –8  

(–11) N/A N/A 

 

6.3 1$%Q:N�üj¼÷BL0%+;���� 

Ù 6-7 1ʆ�&D�1	bQR�m�3Ͷöɯͥ{�aRZn4	ˇŹ̍Ƿ]bn�D7̃Ö]bn�½�&
@1̍Ƿ÷̓ſĹĎÈ (WACC) �ȣ̝ɱ½�0),�GD�-�G
{�aRZn3̍͆Æʬ4̃Ö1DG̍Ƿ
˺̵1DGA3-	̉¯̍͆3˺̵Ǵ͐4 20ƀ-�G
$HDFẢ¯Ǵ͐�ʁ�ľĜA�$E��G�	˕̍
Ǵ͐3ʨ£Ǩ1ʸF̔�H,�G
 
bQR�m�3Ͷöɯͥ4ȞĘ�͍�	=&̢ƀƞ̬1ƭ͍�**�G
2020 ƀ=-1äɣė˃Sr�Y�ͥ

ɅK 25 TWh1!G.��ɶȔK̵ƭ!G&@14	ͶöɯͥK�E1ɯŮ�#,��ƛ˞��G
 
 

rÕ�· 

Dagens Industri, www.di.se, 2010-03-16, Storm kring vindkraftsbolag 

European Commission, National Renewable Energy Action Plans of the European Member States, June 2010 (European 
Commission 2010), at http://ec.europa.eu/energy/renewables/transparency_platform/action_plan_en.htm 

E24, www.e24.se, 2010-03-16, Vindkraftsbolagen anklagas för glädjekalkyler. Nationellt nätverk för vindbruk (national 
network for winduse), http://www.natverketforvindbruk.se/ 

Svensk Vindenergi, 2009, Vindkraftverk, – kartläggning av aktiviteter och kostnader vid nedmontering, återställande av plats 
och återvinning 

Vinkraftstatistik 2009, ES 2010:3, 2010, Swedish Energy Agency, available at 

                                                                                                                                                                                                                   
ĎȲ35  m�g�|�4ũǘɏʖ1¼-ĭǂ©Þ�,�G&@	ɦ ĔÞ	ͶöɯͥǕʘ.P�d�lOz	̄ ýY�j{4Ĵ3LCOE

.BBɮ0GľĜA�G
 
ĎȲ36  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@ʱĔÞ	Ͷöɯͥ3Ǖʘ.P�d�lO

z	̄ýY�j{4	Ĵ3 LCOE.BBɮ0GľĜ��G
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http://www.energimyndigheten.se/Global/Press/Pressmeddelanden/Vindkraftsstatistik%202009.p df 

Vindkraftstatistik 2007, ES 2008:2, 2008, Swedish Energy Agency, available at 
http://www.energimyndigheten.se/en/ 
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Å 7Ä� 1#1 

7.1 1#1�üj¼÷�©Ú 

Ƿʒ-4	bPb3͗��D7ȳ�Ͷöɯͥ{�aRZn.]bn3ɚƙ	â¿ɱ14 2008ƀ3͗�Ͷöɯͥ
ƴ˗3ĹʗĀɯͥĎÈ;LCOEͿ3�m�Ā1ɥ�&³Ś1*�,̤:G
bPb4ã͗Ĵ-�G&@ȳ�{�a
RZn4œķ�0�
ǪˤÌ̀3&@	ɃȭĸĻ4ɠķͶöɯͥ^Pn�E͕ń�H,�G
 

7.1.1 Þ^�ð�¼÷÷jð�Á¤¾« 

͗�Ͷöɯͥ3ˬÕşͅ4	1996ƀ3 2 MW�E 2008ƀǶ3 14 MW1ŀ÷�&
Ͷöɯͥ1DGƀ͐ɯͥͥ
öͅ4 2000ƀ3 1.8 GWh�E 2008ƀ3 20.20 GWh1ŀ÷�&
�H1ť� 2008ƀ3ʱͦ˞ͥöͅ4 58.7 TWh
-�G
ɠķ˩ɩ�̯@EH,�G{�aRZn1D),	2012ƀ14 65 MW3ɯͥ�ė˃10G.ǇŚ�H,
�G
̮̽Ǖƃ3Sr�Y�Ǖʘ-4 2030ƀ1 44 MWKɯͥ!G.��ɶȔKǉ�,�G
 

 

 

x 7-1� 1#1�üj¼÷�ÍÃÞ^�ð����ó�_�ð 
̍ǛΆwind-data.ch and Federal Office of Energy 

 

Ù 7-14bPb1��G̳Đ�D7¬Ɣ¤Ʀ�HGͶöɯͥ3ʦʏˬÕşͅKʆ�&A3-�G
=&	Ù 7-2
4	̳Đ�D7¬Ɣ¤Ʀ�HGƀ̥͐÷şͅKʆ�&A3-�G
 

 

Ù 7-1� 1#1�ÍÃÞ^�ð (MW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2012

¤Ʀ 
2020
¤Ʀ 

͗� 2.8 2.8 4.51 4.55 4.56 8.66 11.6 11.6 11.6 13.6 17.6 65 400 

̍ǛΆwind-data.ch and Federal Office of Energy 
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Ù 7-2� 1#1��ó�_�ðÿMWĀ 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 2.8 0.0 1.70 0.65 0.01 3.50 2.90 0.02 0.00 2.00 4.00 15.0 400 

̍ǛΆwind-data.ch and Federal Office of Energy 

7.1.2 s_��Ç�#N3N9"A 

bPb-4 2008 ƀ1oPk.ĝȓ3ĳŚÈȉ̈ĕíƄ;FITͿKŨÞ�&
�3`bl�4ǇŚ�HG LCOE
Ǩ�&@3A3-�G
FIT 1Ġ=HG34	ͥöźľÈȉ.[���ͥö3Ó-�G
Ͷöɯͥ1͑�,4	
bPb3 FIT4 110���/MWh;153o�/MWhͿΈ130���/MWh;181o�/MWhͿ1ĳŚ�H,�G
 

 

7.2 1#1�VÙ½�üj¼÷BL0%+; 

7.2.1 öRüj¼÷ 

(a) BL0%+;�¶� 
bPb3ĎÈ˩ʙ1ɥ�&đɔ{�aRZn4	2 MW3Ͷ̙ 6ļKÕ�& Juraű˅;Ȕ͹ 1,000Έ1,200 mͿ3

QO�oyM��-�G
bPb1��GͶö{�aRZn3;.L/�	2 MW3Ͷ̙;��gɷƑ 82 m	t
z͹�ʢ 8 0mͿKɥ�,�G
�̾3ĸĻ-4	NZdb�í͔�H,�G&@1��gɷƑ.g��3͹�1
�͔�ˬ�EH,�F	Śȉæö 800Έ1,000 kW	tz͹� 40~60 m3Ͷ̙Këɥ�,�G
 

(b) �ç-1; 
bPb1��G°˘ɱ0{�aRZn3ě�3Ʒ̍]bn4	�&F 1,790���/ kW;2,488/ kWͿ-�G


Țŵ1��GͶ̙93Ʒ̍]bn3õĜ4ſĹʢ 76%'�	bPb-4 55~68%10),�G
�3̶�4bPb
3Ͷöɯͥ^Pn93NZdb�ď��í͔�H,�G&@	=&bPb-4«´̊�ͨż1͹�&@-�G


�3&@ɯͥƯ3ʪ̊�ȣ̝ɱ͹�0),�G
 

(c) ìéÐ�æ 
� ̛̲ʰƾ̊1͑�,4	bPb-4śʷ�Ū0�&@	EWEA �à˘�&̛̲ʰƾ̊.3ȣ̝1ļ+�	bP
b3̛̲ʰƾ̊K 31���/MWh;43o�/MWhͿ.³Ś�&
 

(d) çñâí-1; 
²�3˘4	bPb3ĎÈ˩ʙ1ɥ�&̍͆˺̵]bnKʆ�,�G
 
 

Ù 7-3� çñâí-1;�ÝÈ 

 

źľ͆ë 5% 
ƛ˞0̍Ƿëɲɞ 7% 

̍Ƿ3õĜ 30% 
ˀɥƀǘ 20ƀ 
ȿÈÙČǴ͐ 20ƀ 

P�y� 0% 
���Ǵ͐ 20ƀ 

Ȱ«ʌɞ;OECDͿ 21% 
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(e) s_��Ç�#N3N9"A 
bPb14	äɣė˃Sr�Y�ɯͥ3¦Ȑ��ëɥ-�Gɜʑ3ĔÞ`bl�� 2ʍ͵�G
 
6.*4 FIT `bl�-	�H4²�3]bn˩ʙ3ļɵ.0GA3-	̍͆3̣ȽKĖ�EHG34Ȧöɯ

ͥ;10 MW²ãͿ	ň͙ɖɯͥ	Ͷöɯͥ	uPU�b	0E71uPU�bƆǺ-�G
äɣė˃Sr�Y�ͥ
Ʌ;[���v��Ϳ1DGɯͥ1̸ɥė˃0�3Ǜ͆`bl�4	ɯͥǞƉ.æöê1đɔˬÕ1ļ+�â¿

ɱ1ˠŚ�H	ěƴ˗3 LCOEǨ��.�-�G­ʩ>10),�G
̣Ƚ͆4ɯͥǞƉ1D), 20Έ25ƀ3
Ǵ͐1̸ɥ�HG
¤Ʀ�HGƴ˗{�db0E71�HE3ƴ˗3źľĀË̯1DF	�HE3Ǜ͆`bl�

-4͆ͳ3Ƞ͚ɱ½��¤Ʀ�HG
Ǜ͆3ȿͳ�̸ɥ�HG34	ɰ͌�&ɯͥˬÕ3>-�F	�HE3ˬ

Õ4̣ȽǴ͐K̫ ,�Ś�&Ǜ͆`bl�1DF̣Ƚ͆KĖ�G
ɯͥ¦Ȑʿ� FIT `bl�K̻L'ľĜ	
$H.ĝǨ1ͥöźľ-[���ͥöK̆ł!G�.4-�0�0G
 
ʖ 2 3ĔÞ`bl�4	[���ͥöźľ-�G
ɯͥ¦Ȑʿ� FIT `bl�Këɥ-�0�ľĜ4źľ-ͥ

öK̆ł!G�.10G
̫ż$3ĔÞ4	ɯͥ¦Ȑʿ.ͥö·ʇ.3ªȾ1D),ȪŚ�HGͥöĽŌ͆Kͥ

ö3źľÈȉ1÷�&ͳ-�G
 

(f) :Q54Q1 
Ͷöɯͥ3ˬÕşͅm�g4 Swiss Wind Energy Association “Suisse Eole”1DGA3-�G
Ʒ̍]bn.̛̲

ʰƾ̊3m�g4 2008ƀ1˩ɩ�H&Ͷöɯͥ{�aRZn˺Ȇ1DGA3-�G
̍͆˺̵]bn4 FIT˩ʙ
�D7 Swiss Federal Office of Energy3�m�Þö3³Ś1ļ+�A3-�G
 
Ù 7-4�7-64	bPb3͗�Ͷöɯͥ3 LCOEǇŚ1ɥ�&�m�Ā1��G³ŚKʆ�&A3-�G
 
 

Ù 7-4� 1#1�üj¼÷BL0%+;�¶� 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ɯͥƯ^Pc MW ––– 2 N/A N/A 
Ͷ̙ļǘ ļ ––– 6 N/A N/A 
ɯͥ ß̃ːǨ͐ ––– 1,750 N/A N/A 

ˀɥƀǘ ƀ ––– 20 N/A N/A 
Ʒ̍]bn €/kW ($/kW) ––– 1,790 (2,488) N/A N/A 

̛̲ʰƾ̊;ĳŚ̊Ϳ €/kW ($/kW) ––– ––– N/A N/A 
̛̲ʰƾ̊;Ńü̊Ϳ €/MWh ($/MWh) ––– 31 (43) N/A N/A 

ǑĐ]bn €/kW ($/kW) ––– ––– N/A N/A 
 

Ù 7-5� 1#1�üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ ––– 7 N/A N/A 

ˇŹ̍Ƿëɲɞ ͼ ––– 5 N/A N/A 
̃Ö3õĜ ͼ ––– 30 N/A N/A 

ˇŹ̍Ƿ3õĜ ͼ ––– 70 N/A N/A 
���Ǵ͐ ƀ ––– 20 N/A N/A 
Ȱ«ʌɞ ͼ ––– 21 N/A N/A 

FX��n CHF/€ ––– 0.67 N/A N/A 
FX��n $US/€ ––– 1.39 N/A N/A 
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Ù 7-6� 1#1�üj¼÷�Ç�s_�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
ͥöźľÈȉ €/MWh ($/MWh) ––– ––– N/A N/A 
źľÈȉ˯ǥ €/MWh ($/MWh) ––– 125 (174) N/A N/A 
FITǕʘǴ͐ ƀ ––– 20 N/A N/A 
ʌƊñ3ñƱ� 

˚ù͆;ʌ|�bͿ 
ͼ ––– ––– N/A N/A 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ|�bͿ €/MWh ($/MWh) ––– ––– N/A N/A 

ʌƊ�ñ˚ù͆3 
ǕʘǴ͐ ƀ ––– ––– N/A N/A 

ȿÈÙČƀǘ ƀ ––– 20 N/A N/A 
ɑûͥöĽŌ͆ €/MWh ($/MWh) ––– ––– N/A N/A 

LVRTĽŌ͆ €/MWh ($/MWh) ––– ––– N/A N/A 
źľ˯Ǯ €/MWh ($/MWh) ––– Ńü* N/A N/A 

΀ɯͥȐʿ.̐ÞȐʿ͐-ªȾ 

 
 

7.3 1#1�üj¼÷BL0%+;�y£�¶� 

bPb3Ͷöɯͥ3ɯͥ]bn4	ʢ 120���/MWh;167o�/MWhͿ-	đɔ\�bDFA 58���/MWh
;81o�/MWhͿ͹�0),�G
 

7.3.1 -1;±ê 

 

x 7-2� 1#1�üj¼÷-1;�rµ,Q1��±êp³37 

 

(a) BL0%+;�ìé�Ò 
bPb-ɯͥ�H&ͥöͅ4	đɔ\�bDFA˒��Ū0�0),�G
�H4Ͷöɯͥ��ʋƄ-�G&

@-�G;ß̃ːǨ͐ 1,750Ǩ͐Ϳ
 

                                                                    
ĎȲ37  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4đɔ¦Å΂ěĴ LCOE3Ÿ3Ĝ˩Ó.BBɮ0G

ľĜA�G;ĭǂ©Þ3&@Ϳ
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(b) �ç-1; 
bPb3Ʒ̍]bn.ǑĐ]bn3ʱͳ4đɔ\�bDFA͹�
�H4Ņ�3^Pn93NZdb�İͤ�*

˜͢-�G�.	�D7«´̊�͹�&@-�G
bPb3{�aRZn4ũˠȕ03-	ņˠȕ0{�aRZ

n.ȣ̝�,Ͷ̙̐ÞǨ3õƊɞ�½�0),�G
 

(d) ìéÐ�æ 
bPb3̛̲ʰƾ̊4đɔ\�bDFA͹�
ɯͥƯ-4ɼȧ.¢ȵ�ĪͲ10),�F	$3&@ʰƾʚɡ

]bn�͹�0),�G
bPb-4̛̲ʰƾ̊1͑!Gśʷ4;.L/0�
 

(d) çñâí-1; 
bPb3̍͆˺̵]bn4đɔ\�bDFA½�
ˇŹ̍Ƿëɲɞ4 7%.�H,�G
»�;.L/3{�a

RZn4	̄ý�3ɡɦ1DFƷ̍�,�0�ͥö·ʇ�̍͆˺̵�,�G
ͥö·ʇ4[���ͥö3ͦ˞3

͹=F1͑ƚKŠ#,�G
 

7.3.2 s_���F(=2E 

bPb1��GͶöɯͥ3 FIT4 110~130���/MWh;153Έ181o�/MWhͿ-	�m�Āçǿ-4 125��
�/MWh;174o�/MWhͿKɥ�,�G
ĔÞ3DF˳��˷ǥ4 7.2.1ù(e) Kđɔ3�.
̮̽�|�-4$
H²ń3̄ýǓǎ`bl�40�
 

 

 

x 7-3� 1#1�üj¼÷�s_��Ç�#N3N9"Ap³38 

 

7.3.3 åm*H7B 
bPb-4ǕʘP�d�lOz1DF LCOE Ǩ),�G
x 7-3 �E	bPb3°˘ɱ0Ͷöɯͥ{�aR

Zn-4 FIT1DF LCOEK˚),�G�.�J�G
 
 
 
 
 

                                                                    
ĎȲ38  m�g�|�4ũǘɏʖ1¼-ĭǂ©Þ�,�G&@	ɦ ĔÞ	ͶöɯͥǕʘ.P�d�lOz	̄ ýY�j{4Ĵ3LCOE

.BBɮ0GľĜA�G
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7.3 ��� 

Ù 7-7� 1#1�üjBL0%+;����p³39 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ĹʗĀɯͥĎÈ €/MWh  
($/MWh) ––– 120  

(167) N/A N/A 

ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh  
($/MWh) ––– 125  

(174) N/A N/A 

͏ɯ¦Ȑʿ3 
̄ýY�j{ 

€/MWh  
($/MWh) ––– –5  

(–7) N/A N/A 

 

rÕ�· 

Die Website für Windenergie-Daten der Schweiz, Accessed at www.wind-data.ch  

Erläuternder Bericht zur Revision der Anhänge EnV, Bundesamt für Energie, 2.10.2009  

Swiss Energy Act of June 26, 1998, http://www.admin.ch/ch/d/sr/c730_0.html  

Swiss Energy Ordinance of December 7, 1998, http://www.admin.ch/ch/d/sr/c730_01.html 

 

                                                                    
ĎȲ39  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@ʱĔÞ	Ͷöɯͥ3Ǖʘ.P�d�lO

z	̄ýY�j{4	Ĵ3 LCOE.BBɮ0GľĜ��G
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Å 8Ä� Êz 

8.1 Êz�üj¼÷�©Ú 

Ƿʒ-4	ʟĴ1��G͗��D7ȳ�Ͷöɯͥ{�aRZn1͑�	$3]bn3ɚƙ	ɚ1 2008ƀ3͗�
Ͷöɯͥƴ˗3ĹʗĀɯͥĎÈ (LCOE) 3�m�Ā1ɥ�&³ŚK˷ǥ!G
ȳ�Ͷöɯͥ1*�,4	ʟĴ-
4='$3͏ɯ1͑!Gśʷ� ��&@	��ʞć1˦HG3>.!G
=&Å 1 Ä1ʆ�&đɔ\�b.ȣ
̝�&	2008ƀ3ʟĴ3]bnçǿʫȁK˷ǥ!G
 

 

8.1.1 Þ^�ð�¼÷÷jð�Á¤¾« 

ʟĴ1��GʦʏˬÕşͅ4	2000ƀ3ʢ 2.5 GW�E 2008ƀǶ3 25 GW1ŀ÷�&;x 8-1Ϳ
2005ƀ²͓	
ěƀƄ3ƀ͐ˬÕşͅ4˫͌Kǭǝ�ʯ�	2008ƀ14ǝ&1 8.5 GW�̥÷�H&ĎȲ40
2008ƀ14	ǝˠɯ
ͥşͅß¿3 42%KͶöɯͥ�Ĉ@,�G
ſĹɱ0ƀ-4Ͷöɯͥ3ʦʏˬÕşͅ1DFʟĴ3ʱȸ̊ͥöͅ
3ʢ 1.9ͼKÆʬ-�G.�H,�G (Wiser and Bolinger 2009)
2008ƀ3ʟĴ3ͶöɯͥˬÕşͅ4ß,͗�3
ͶöɯͥƯ1͑!GǘÓ-�G�	ȳ�Ͷöɯͥ{�aRZnA��*�˩ɩ�H,�F	ɠķ4$3˴ėĕƖ

Ƞ͚1�G
 
x 8-1 4	ʟĴ3Ͷöɯͥ3̳Đ3ʦʏˬÕşͅ�D7ƀ͐ŨÞşͅ	0E71 2012 ƀ3¤ɂ�D7 2030 ƀ

3ɉķɱ`p�UKʆ�,�G
 
 

 

x 8-1� Êz�üj¼÷�ÍÃÞ^�ð����ó�_�ð 
̍ǛΆAWEA 2009 (2000-2008), DOE 2008 (2030 scenario), EIA 2009 (2012 projection) 

 

ʟĴ4ǥʄ0Ͷöɯͥ3ɶȔÓKˬŚ�,�0�
ƕ),x 8-1 4	Ͷöɯͥ3ĴŞɶȔÓ3°JF3m�g
ɏKʆ�&A3-�G
Sr�Y�ƥĽŬ (EIA) 3ʁǴ¤ɂ1DH5	2012 ƀ1ǝ&1ʢ 10 GW �̥÷�HG
&@	ˬÕşͅ4 2008ƀDFA�GʋƄŀ÷!G˟̡>-�G (EIA 2009)ĎȲ41
͍Ǵ¤ɂ1͑!G̢ƀ3ʃʐ-

                                                                    
ĎȲ40  ś͝3.�IʟĴ-4 2009ƀA�3×ğ�ʯ�,�F	ǝ&1̥÷�H&ͶöɯͥˬÕşͅ4 10 GWƍ1̳�0� 

(AWEA2010)
ǷĽġǮ-ȏ˪�&ͶöɯͥˬÕşͅ4	ŅĴ͐ȣ̝3ť̂.�H& 2008ƀ1͑!GA3-�G
 
ĎȲ41  Ý1̤:&D�1	2009ƀ1͏ɯ�H&Ͷöɯͥ3ˬʹşͅ4 10 GWƍ1̳�0� (AWEA 2010)
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4	ɉķɱ0Ͷöɯͥ`p�U3çǿ1ļ+�	2030ƀ=-1ʟĴ-˟̡=HGͥöͦ˞3 20%KͶöɯͥ-Ʉ
&!�.�-�G.�,�G (DOE 2008)
�3ʃʐ3ǇŚ1DH5	20%.���P�bn��1̵!G&@1
4	Ͷöɯͥ3ˬÕşͅ 305 GW�ƛ˞10G;͗��D7ȳ�Ͷöɯͥ3Ĝ˩Ϳ
=&�3ʃʐ-4	2018ƀ=
-1ƀ͐ˬÕşͅ�ʢ 16 GW1ŀ÷!G.ǇŚ�,�G
 
Ù 8-1 4	ʟĴ1��G̳Đ�D7¬Ɣ¤ɂ�HGʦʏˬÕşͅKʆ�&A3-�G
=&	Ù 8-2 4	̳Đ

�D7¬Ɣ¤ɂ�HGƀ͐ŨÞşͅKʆ�&A3-�G
 

 

Ù 8-1� Êz�üj¼÷�ÍÃÞ^�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� 2.5 2.6 4.3 4.7 6.4 6.8 9.2 11.7 16.9 25.5 59.5 251 

ȳ� 0 0 0 0 0 0 0 0 0 0 0 54 

̍ǛΆAWEA 2009 (2000-2008), DOE 2008 (2030 scenario), EIA 2009 (2012 projection) 

 

Ù 8-2� Êz�üj¼÷��ó�_�ð (GW) 

ˬÕ

şͅ 
2000
²ñ 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2012
¤Ʀ 

2020
¤Ʀ 

͗� N/A 0.1 1.7 0.4 1.7 0.4 2.4 2.5 5.2 8.6 10.3 
16 

ȳ� N/A 0 0 0 0 0 0 0 0 0 0 

̍ǛΆAWEA 2009 (2000-2008), DOE 2008 (2030 scenario), EIA 2009 (2012 projection) 

8.1.2s_��Ç�#N3N9"A 

ʟĴ1��GͶöɯͥ3�&GĔÞɅ4	ͥö̆ł.äɣė˃Sr�Y�źľ˯ǥ (REC) -�G
ͥö3ʪȽ
ÈÓ. REC3ł�͹4	ĸĻ	źľ$3®3Ǽ´1DF{�aRZnȢ1ɮ0),�G
 
ʟĴ1��GͶöɯͥ4	�.�,̮̽Ǖƃ3ʌí�3Ú̱ǈʹ1D),Ǔ�EH,�G
2008 ƀ3Ͷöɯͥ

ƴ˗1͑�,4	�3Ú̱ǈʹ.�,P�y�˺Ǚɣɤʌͳǆ͕ PTCͿ .ɚŚ3̍ǷˬÕ3÷̬ÙČ�̸ɥė˃
-�)& (Schwabe et al. 2009)
 

PTC4 2004ƀ=-1ÀƄ�ɄǴ1̵�&�	�"H3ľĜAǭǝ�H&
2000ƀ�E 2004ƀ=-1A͏ɯ�
ņ�1Ë̯�H&�	2004ƀ²͓4 PTC�żǨ̸ɥ-�GD�10)&&@	2005ƀ�E 2009ƀ1��,ʟĴ
3ƀ͐ŨÞşͅ4˫͌ɱ1ŀ÷�& (AWEA 2010)
 
̮̽Ǖƃ3Ǖʘȿʌ4	$3ť̂.0Gäɣė˃Sr�Y�ƴ˗1̓˞0ʪȽɱÉɲKA&E�,�G
ɠķ

ÈÓ1ļ+�Ͷöɯͥ{�aRZn1͑�,4	PTC .÷̬ÙČ3§̓3Éɲ1DF	ļɆ{�aRZn3ˬʹ
]bn3 35%Ǩ�G˟̡>-�G (Bolinger 2010)
ľĜ1D),4	PTC.÷̬ÙČ3˜Ĝɱ0ʪȽûȁ�	
ͥö3ł�͹. REC3ĔÞ1ʗ��0G	�G�4$HK�ĮG�.10G (Harper et al. 2007)ĎȲ42
 

8.2  Êz���� 2008��VÙ½�üj¼÷BL0%+; 

Ƿʛ-4	2008 ƀ3ʟĴ1��G°˘ɱ0Ͷöɯͥ{�aRZn3ɚƙK̤:G
ǷĽġǮ3®3Ĵ.3ȣ̝
3&@	ʟĴ3ſĹɱ�G�4°˘ɱ0{�aRZn3ɚƙK²�1˷ǥ!G
»�Ȝʄ0Ͷöɯͥ3{�aR

Zn]bn.ɚƙ4ĸĻ1D),ɮ0F	ˬÕşͅA̶��ņ��
 

                                                                    
ĎȲ42 �H4	Ͷöɯͥ3ͥöͅ	ͥȥǛ͆	ĸÛ3 RECÈȉ.�)&	ĸĻ1D),ɮ0GǘŅ�3˞į1ŷę�HG
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8.2.1 öRüj¼÷ 

(a) BL0%+;�¶� 
ʟĴ1��G͗�3Ͷöɯͥ{�aRZn3ſĹˬÕşͅ4 1998Έ1999ƀ3ʢ 35 MW�E 2007ƀ3 120 MW

=-͏���F	2008ƀ14 83 MW-�)& (Wiser and Bolinger 2009)
ʟĴ1ˬʹ�H&Ͷ̙3Śȉşͅ4 0.5 
MWǵɄ�E 3 MW=-͏���F	2008ƀ1ˬʹ�H&{�aRZn-4ſĹ 1.67 MW-�)& (Wiser and 
Bolinger 2009)
ʟĴ3ǰA�ˊɱ0Ͷ̙4Śȉæö 1.5 MW	��gɷƑ 77 m	tz͹� 80 m (GE2010, Wiser and 
Bolinger 2009)  -�G
 

(b) BL0%+;��Ö 
Ͷ̍Ʌ3̏4{�aRZn1D),ņ�1ɮ0),�G�	ß¿ɱ14ʟĴ-4ɡƦɱ0Ͷȯ10),�G


ʟĴ3͗�{�aRZn3ß̃ːǨ͐4ʢ 1,800Έ4,400 Ǩ͐.Ńü�ņ��	2008 ƀ14şͅ÷̓ſĹ 3,066 Ǩ
͐�ˤŤ�H& (Wiser and Bolinger 2009)ĎȲ43
ß̃ːǨ͐3ǇŚÓ4 2007ƀ1ˬʹ�H 2008ƀ1̲ɥ�H,�
&{�aRZn1ļ+�A3-	ʟĴß¿3Ͷ̍Ʌͅ3ɉķƟK|�b1�&A3-40�ɏ1ɫƧ!:�-�

G
 

(c) �ç-1; 
ʟĴ3͗�Ͷöɯͥ{�aRZn3Ʒ̍]bn4	̢ƀɼś1ŀ÷�,�G
2008 ƀ1ŨÞ�H&{�aRZ

n1͑�,4	Ʒ̍]bn4ǰ½ʢ 1,000���/kW;1,400o�/kWͿ�E 1,800���/kW;2,500o�/kWͿƍ
=-͏���F	şͅ÷̓ſĹ4 1,378���/kW;1,9195o�/kWͿ-�G (Wiser and Bolinger 2009)ĎȲ44
��

�Ľġ1DH5	Ͷ̙3ĕƊÈȉA̢ƀ�Ǥ×ğ1�)&�	2008 ƀ3͆˕Ċȗ0E71$H1¹�ǪȥƔ̦1
DGͦ˞½�3Ɛͬ-	Ͷ̙3Èȉ�D7Æʬͅ3½��ɣ ,�G (Wiser and Bolinger 2009, Bolinger 2010)
 

(d) ìéÐ�æ 
ʟĴ3̛̲ʰƾ̊14	ĳŚ̊.Ńü̊3�Ǟ�Ġ=H	/(E-˘�,AD�
şͅ|�b3]bn;��

�/kWͿ14	Ì͘	̄ɤʌ$3®3ǟˬ]bn	ˬÕªǌ�ǔŃ	ͥöͅ|�b3ĸ°ʗ�Ġ=HG
ʟĴ-ë
ɥė˃0̏3͹�̛̲ʰƾ̊3m�g4͔EH,�G
�3&@ǷĽġǮ1ʆ!̛̲ʰƾ̊4ǇŚÓ1̳�"	

ˁ�ĕFʫȁ�ʆĨ�,�GD�1ǨǴūǣ3̾ĦªǌKĠ@&̛̲ʰƾ̊�Ľġ�H&m�g1ăçēǧ�H

,�0�ė˃Ɵ��G
�E1¬Ɣ4	Ͷ̙3ʽǹĀBÌ˯Ǵ͐3ʨ£1DF̛̲ʰƾ̊3ǇŚÓ��Ǥ!Gė

˃Ɵ��G
 
2000ƀ°1ˬʹ�H&Ͷöɯͥ{�aRZn1͑�,	Wiser . Bolinger4 2000Έ2008ƀ3şͅ÷̓ſĹ̛̲

ʰƾ̊K 5.8���/MW;8.0o�/MWͿ.˟̡L-�G (Wiser and Bolinger 2009)
 
»��3̛̲ʰƾ̊14	�ˊɱ1̄ɤʌ�Ġ=H,�0�
�3]bnKĠ@G&@1	Wiser . Bolinger 3

ǇŚÓ1	ƀ͐ſĹ 5.0���/kW;7.0o�/kWͿ3̄ɤʌ3ǇŚǓƱ͆ͳĎȲ45�÷ʙ�HG
̄ɤʌKĠ@&̲

̛ʰƾ̊ʱͳ4Ńü̊-˘#5 7.4���/MWh;10.3o�/MWhͿ	ĳŚ̊-4ƀ͐ 22.6/kW���;31.4o�/kWͿ
-�GĎȲ46
“20% Wind Energy by 2030” 3ʃʐ-4	2010ƀ=-3̛̲ʰƾ̊Kʢ 6.9���/MWh;9.6o�
/MWhͿ.BB½�˟ʏA),�G (DOE 2008)ĎȲ47
 

(e) çñâí-1; 
2008 ƀ3ʟĴ1��GͶöɯͥ͏ɯ{�aRZn3̍͆˺̵-4	ˇŹ̍͆3õĜK͹��	{�aRZn|

�b3̃ÖK;<e�.�,�&
ˇŹ̍͆3õĜ�͹�0),�G34	1*14	ȞĘɱ1ɣɤʌǆ͕�ǜʯ
ɱ1˖JH,�&&@-�G
̃Ö1DG̍͆˺̵4	Ͷö͏ɯ{�aRZn3̍͆˺̵Ǵ͐K͍Ɗ�#	=&

˜͢1!Gė˃Ɵ��F	�E14ʪȽɱÈÓ3�G̮̽ PTCǴ͔KŗH0�0GƠH��G (Harper et al. 2007)
 
̃Ö1DG̍͆˺̵KŪ0�!GǞğƟ�ɣ &34	{�aRZn͏ɯi���`bl�;Sr�Y��D

7Ǩ14ɢĿ˞ʥKĠ?Ϳ3æö3��͔˃ö
Kʰƾ!G�.KǳL'&@-	$3&@Sr�Y�ŋʢǛ͆

                                                                    
ĎȲ43  ˬÕëɥɞ 35ͼ1ļ+�
 
ĎȲ44  ]bn4ß, 2008ƀƄ3����D7o�-˘ʆ
2008ƀ 12Ǳ 31ǡ²͓3o�����ǌʙ1ɥ�&ɐǯ��n4 1

���·1.39o�  (Federal Reserve 2010)
 
ĎȲ45  NREL3ã̾m�g|�b�EǇŚ�&̄ɤʌǓƱ�͆ͳ3ſĹ
 
ĎȲ46  2008ƀ3ʟĴ3{�aRZnşͅ0E71ß̃ːǨ͐Þö³Ś1ļ+�
 
ĎȲ47  ʟĴ3{�aRZnşͅ0E71 2008ƀƄ3ß̃ːǨ͐ÞöǇŚÓ1ļ+� 2008ƀo�1Ńǌ�&ǇŚÓ
 



 68 

1ĳŚ!G�.40�)&�E-�G
ʟĴ3̃Ö3̉ư4	̫ż`bl�3ßæö1ť�Sr�Y�ŋʢÈȉ

K¦ñ1ȪŚ�,���.K˞Ȩ!G (Cory and Schwabe 2009)
�E14 2008ƀƔĄ3Ͷöɯͥ{�aRZn3
̃Ö1DG̍͆˺̵4	Ĵ͆͝˕źľ3˕̍ȴü.�bZĮ̼3&@	͆˕Ċȗ3ñ.ȣ̝�,˒��İͤ10

),�G (Schwabe et al. 2009)
 
�m�çǿ-4 100ͼ̍ǷƷ̍K³Ś�,�G
�3̍͆˺̵4 2008 ƀ1ʟĴ1��,ǃ®ɱ1-40�ʸF

̣�˖JH&;ȷń-4$H;/�ˊɱ-40�)&Ϳ
�m�Āçǿ-4	2008ƀ1ƛ˞.�H&ˇŹ̍Ƿëɲ
ɞK 7.5ͼ.³Ś�,�G(Chadbourne and Parke 2009)
�3ˇŹ̍Ƿëɲɞ4	2008ƀ 10Ǳ3͆˕Ċȗ;$3͝
1 100Έ200:�`b�P�n.Ľġ�H,�G̍Ƿ1DG̍͆˺̵]bn�ņŽ1ŀ÷�&Ϳ3ƐͬKĖ�&�
.1ɫƧ!:�-�G (Chadbourne and Parke 2009, Wiser and Bolinger 2009)
 

(f) s_��Ç�#N3N9"A 
ʟĴ3͗�Ͷöɯͥ{�aRZn3�˞0ĔÞɅ4	1Ϳ͍Ǵŋʢ�G�4źľ|�b3Èȉ1ļ+�ͥö�D

7äɣė˃Sr�Y�˯Ǯ3ł�	2Ϳ̮̽ɣɤʌǆ͕3̅žĀ	3ͿɚŚ3̍ǷˬÕ3÷̬łČ3 3ʍ͵-�G

ʟĴ-4	ͥö. REC̆ł1DGĔÞ�	ĸĻ�D7źľ1D),˒��ɮ0),�G;ͥö1͑�,4ˠí�
H,�G��H,�0��	REC1͑�,4ˇɯɱ�äɣė˃Sr�Y�õƎʻýK̺ŗ�,�G�Ϳ
�m�ç
ǿ-4	Ĺʗ÷̓ſĹͶöɯͥÈȉ3ǇŚÓ4	͍ ǴɱŋʢÈȉ;ͥö. REC3�ǞKĠ?Ϳ.	čźľÈȉ;ͥ
ö3>Ϳ1 RECKê̪÷�&Èȉ3�͐Ó10G.³Ś�,�GĎȲ48
2008ƀ3ͶöɯͥÈȉ3ſĹ4	ʢ 41.9
���/MWh;58.2 o�/MWhͿ.ǇŚ�HGĎȲ49
P�y�˺Ǚɣɤʌǆ͕4	2008 ƀ14ʢ 15.1 ���/MWh
;21.0o�/MWhͿ.�H& (Wiser and Bolinger 2009)
�Ś3̍Ƿ]bn3÷̬ÙČ4 6ƀ˩ɩ-˖JH	�m�
-4 1Έ6ƀɶ1$H%H 20ͼ	32ͼ	19.2ͼ	11.5ͼ	11.5ͼ3õĜ-ÙČ�HGĎȲ50
 

(g) :Q54Q1 
͗�Ͷöɯͥ3�m�Āçǿ-4�=�=0m�gf�bKɥ�&�	ɚ1ëɥė˃0àɱ̍ǛKÚÝ�&


��1ʆ�&ß,3m�gf�b3�bnKǷʒ3đʾǚɝ1ʆ!
{�aRZn3ɚƙ	{�aRZn3Ɵ˃	

Ʒ̍]bn	̛̲ʰƾ̊.�)&Ńǘ1*�,4	Wiser and Bolinger 20093ê˘1	�E1˳��˷ǥ��G
 

8.2.2 ´Rüj¼÷ 

ɠķ=-3.�I	ʟĴ-4ĩɥˠȕ3ȳ�Ͷöɯͥ{�aRZn3̲ɥÅ40�	ƈˬ�3{�aRZnA

0�
“20% Wind Energy by 2030” 3Ľġ-4	=" 2012Έ2018ƀ1ĩɥȳ�Ͷöɯͥ3͏ɯ{�aRZn�ȶȦ
Ļƴ˗Kɥ�,Ǿȷųȫ-͠�ɱ1˖JHG�.10G	.Ǵƒ�H,�G
đʾ3&@��-4¤Ʀ�HGȳ

�Ͷöɯͥ{�aRZn3ɚƙKʆ�&�	ʟĴ-̲ɥ�H,�Gȳ�Ͷöɯͥ{�aRZn4='œķ�0�

&@	�HE3ǇŚÓ4 LCOE�m�çǿ1Ġ@,�0�
 

(a) BL0%+;�¶� 
ʟĴ3ȳ�Ͷ̙4	͗�|�b3{�aRZnDFAņˠȕ0A310F	DFˍō0ͶȯKëɥ�&̛̲�

ė˃10G.�,�G
Å�5�^i��djkŵ-ȏ˪�H,�GCape Windȳ�Ͷöɯͥ{�aRZn-4	
Ͷ̙3^PcK 3.6 MW.!G.��ɯ˘�0�H& (Cape Wind 2010)
ß̃ːǨ͐3ʜı4 3,000Ǩ͐�Eʢ
4,800Ǩ͐.ǇŚ�H,�G (DOE 2008) 
 

(b) �ç-1; 
ȳ�Ͷöɯͥ3Ʒ̍]bn4Ńü�ņ��	2000 ƀ°Ą5�E4�ğ�×ğ1�G
ʟĴ.Țŵ-ǋȊ�H,

�Gȳ�Ͷöɯͥ{�aRZn3Ʒ̍]bn1͑�,3̢ƀ3˺Ȇ1DH5	Ʒ̍]bn4ʢ 3,100 ���/kW

                                                                    
ĎȲ48  2008ƀ1ŨÞ�H&Ͷöɯͥ3ˬÕşͅ3 43ͼ3{�aRZnƯǲʿ4	�GʋƄ3ĩȐ�bZK̃��.10G
=&

ͥö��\lO�[ƺƎʿA�3�bZK̃�ė˃Ɵ��G�	�HE3ƺƎʿ4 2008ƀ1ͶöɯͥˬÕşͅKǝ&1
7ͼ̐Þ�& (Wiser and Bolinger 2009)
�3çǿ-4	2008ƀ3ǝˠͶöɯͥ3 50ͼKźľ|�b3Èȉ;!0J(ĩȐ
ÈȉͿ	ȟF3 50ͼK͍ǴɱŋʢÈȉ.³Ś�,�G
 

ĎȲ49  2008ƀ3Èȉ1͑!G²�3³Ś4	Wiser and Bolinger 20091ļ+�A3-	²�3̫F³Ś�,�G
(1)͍ǴɱͶö
ɯͥŋʢÈȉ;ͥö΁RECͿ= 51.5o�/MWh	(2)čłb�jnźľÈȉ =5o�/MWh	(3)äɣė˃Sr�Y�˯Ǯ = 5
o�/MWh
 

ĎȲ50  �3ÙČ˩ɩ4ƀĄ53ƫÅ1ļ+�A3-	2008ƀ. 2009ƀ1ëɥė˃')& 50ͼĽŌ͆ÙČ4ʾƬ�,�0�
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;4,300 o�/kWͿ-	�H4¬Ɣǘƀ͐1ƈˬ�¤Ś�H,�G{�aRZn1͑!GÓ-�GĎȲ51
�H1ť

� U.S. Offshore Wind Collaborative-4	ȳ�Ͷöɯͥ{�aRZn4 3,300���/kW;4,600o�/kWͿ10G
.¤ɂ�,�G (USOWC 2009)
 

(c) ìéÐ�æ 
ʟĴ-4ȳ�Ͷöɯͥ{�aRZn�='̲ɥ�H,�0�&@	̛̲ʰƾ̊3¤Ʀ4˒���ʄśƟ��G


ɯ˘�H,�Gm�g40��	ʟĴ.Țŵ-ǋȊ�H,�Gȳ�Ͷöɯͥ{�aRZn3̛̲ʰƾ̊1͑!G

ǰ̢3˟ʏF1DH5	ʱ]bn4ʢ 13.7���/MWh;19o�/MWhͿ10GĎȲ52
 

(d) çñâí-1; 
ʟĴ-4ȳ�Ͷöɯͥ3͏ɯ�D7̲ɥ1͑��bZ�˟̡=H,�F	=&͏ɯB̲ɥ3ʪ͸A0�&@	

Ǝé3�(4ȳ�Ͷöɯͥ{�aRZn3̍͆˺̵]bn�	͗�{�aRZnDFA4G�1͹�0G.¤Ʀ

�HG
ȳ�Ͷö{�aRZn3̍͆˺̵-4	͗�Ͷöɯͥ{�aRZn3¸ʭɱ0Ʒ̍ưȠ;!0J(Ì͘

·ʇͿ-40�	�bZ˭şƄ3͹�Ʒ̍ưȠ;!0J(Ȥ͐3ˇŹ̍ǷͿ�ëɥ�HG.ƝJHG
Å�5Ȥ

͐3ˇŹ̍ǷƷ̍1ƛ˞.�HGëɲɞ4	ś˯!Gƴ˗1͑�, 25Έ35%.0G.¤Ʀ�HG (Justice 2010)

=&ʟ̮̽Ǖƃ4	ĩɥ�D7ͪǝɱäɣė˃Sr�Y�ƴ˗3$H;/͹ͳ-0�̃Ö1DG̍Ƿ˺̵KǓǎ

!G&@3̮̽˕̍ÒÞÌ˯KǋÆ�,�G;/(EAȳ�ƴ˗1̸ɥ-�Gė˃ƟA�GͿ
»�ɠ˖Ȱ-4	

˕̍Ì˯˩ɩ3̍͆˺̵3ëɥė˃Ɵ0E71ɧ˻ʿ3̍ȉ�͔EH,�G (DOE 2010)
 
͗�Ͷöɯͥ{�aRZn1̸ɥė˃0̮̽�|�.ŵ�|�3P�d�lOz4	ȳ�Ͷöɯͥ{�aRZ

n1Aëɥ-�G.³Ś�H,�G
̮̽Ǖƃ3P�d�lOz14	�.�,�˫3 PTC.ɚŚ3̍ǷˬÕ3
÷̬ÙČ�Ġ=HG
ɚ1Ǿȷųȫ.©ņɃĸĻ3ŵ4	ě�3ʚ̟Ă1��Gȳ�Ͷö͏ɯ{�aRZnKË

̯!G&@3�=�=0ǞȰKëɥ�	�HE3{�aRZnK�Ũ�,�G (USOWC 2009)
 

(e) :Q54Q1 
ȳ�Ͷöɯͥ3ɚƙ1͑!G�˞0m�gɅ4	“20% Wind Energy by 2030: Increasing Wind Energy’s Contribution 

to U.S. Electricity Supply”.��ĽġǮ (DOE 2008)	U.S. Offshore Wind Collaborative3�U.S. Offshore Wind Energy: 
A Path Forward”0E71ʟĴ3ȳ�Ͷö͏ɯ1͑!Gěʍ3Ľ̴ɯ˘ʗ-�G
»�ǰƔ3A31͑�,4ȲƧ�
ƛ˞-�G
 

 

Ù 8-3� Êz�üj¼÷BL0%+;�¶� 
  ͗� 

2007ƀĎȲ53 
͗� 

2008ƀ 
ȳ� 

2007ƀĎȲ54 
ȳ� 

2008ƀ 
ɯͥƯ^Pc MW 1.65 1.67 ––– ––– 
Ͷ̙ļǘ ļ 73 50 ––– ––– 
ɯͥĎȲ55 ß̃ːǨ͐ 2,891 3,066 ––– ––– 
ˀɥƀǘ ƀ 20 20 ––– ––– 
Ʒ̍]bn €/kW ($/kW) 1,241 (1,725) 1,378 (1,915) ––– ––– 
̛̲ʰƾ̊ 
;ĳŚ̊ͿĎȲ56 €/kW ($/kW) 5.0 (7.0) 5.0 (7.0) ––– ––– 

̛̲ʰƾ̊ 
;Ńü̊ͿĎȲ57 

€/MWh 
($/MWh) 5.8 (8.0) 5.8 (8.0) ––– ––– 

ǑĐ]bn €/kW ($/kW) 0 0 ––– ––– 

$3®3]bn €/MWh 
($/MWh) 0 0 ––– ––– 

̍ǛΆWiser and Bolinger 2008, Wiser and Bolinger 2009 

                                                                    
ĎȲ51  NRELã̾çǿ1ļ+�ǇŚÓ 
ĎȲ52  NRELã̾çǿ1ļ+�ǇŚÓ 
ĎȲ53 Ý1̤:&D�1]bn4ß, 2008ƀ����D7o�-˘ʆ 
ĎȲ54 �̮3ȳ�Ͷöɯͥ{�aRZn3ɚƙ4ñʛ1ʆ�,�G�	ȳ�Ͷö͏ɯ4ʟĴ3 LCOEçǿ14Ġ@,�0�
 
ĎȲ55 ëɥɞ 2007ƀ 33ͼ	2008ƀ 35ͼ.³Ś�,�G (Wiser and Bolinger 2008, Wiser and Bolinger 2009)
 
ĎȲ56 ëɥ-�Gƀ͐m�g�͔EH,�G&@	şͅ|�b3̛̲ʰƾ̊4 2007ƀ. 2008ƀ-ʗ��.³Ś�,�G
 
ĎȲ57 ëɥ-�Gƀ͐m�g�͔EH,�G&@	ɯͥͥöͅ|�b3̛̲ʰƾ̊42007ƀ.2008ƀ-ʗ��.³Ś�,�G
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(f) G:K_j�h�¦X 
Ù 8-3�8-5 4	ș1̤:G LCOE çǿ1ɥ�&�m�Ā3³ŚKʆ�,�G
]bn3³Ś4/HA 2007 ƀ

. 2008ƀ3Ͷöɯͥ{�aRZn1͑!GA3-	2008ƀƄ3���.o�-˘�,�G
�m��D7ǞȰ3
˳��˷ǥ4	Å 1ÄKđɔ�H&�
 

 
Ù 8-4� Êz�üj¼÷�çñâí¦X 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 
̃Öëɲɞ ͼ N/A N/A ––– ––– 

ˇŹ̍Ƿëɲɞ ͼ 6.5 7.5 ––– ––– 
̃Ö3õĜ ͼ 0 0 ––– ––– 

ˇŹ̍Ƿ3õĜ ͼ 100 100 ––– ––– 
WACC ͼ 6.5 7.5 ––– ––– 

���Ǵ͐ ƀ N/A N/A ––– ––– 
Ȱ«ʌɞĎȲ58 ͼ 38.9 38.9 ––– ––– 

FX��nĎȲ59 $US/� 1.39 1.39 ––– ––– 

̍ǛΆChadbourne and Parke 2009, Harper et al. 2007, Schwabe et al. 2009 

 
Ù 8-5� Êz�üj¼÷�Ç�s_�#N3N9"A 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ͥöźľÈȉĎȲ60 €/MWh 
($/MWh) 38.2 (53.1) 41.9 (58.2) ––– ––– 

źľÈȉ˯ǥĎȲ61 €/MWh 
($/MWh) 

�˫1 
Ġ=HG 

�˫1 
Ġ=HG ––– ––– 

ſĹ FITĔÞ €/MWh 
($/MWh) N/A N/A ––– ––– 

FITǕʘǴ͐ ƀ N/A N/A ––– ––– 
ʌƊñ3ñƱ� 

˚ù͆;ʌ|�bͿ 
ͼ N/A N/A ––– ––– 

ʌƊñ3˚ù͆ 
;ɯͥͥöͅ 
|�bͿĎȲ62 

€/MWh 
($/MWh) 14.4 (20.0) 15.1 (21.0) ––– ––– 

ʌƊ�ñ˚ù͆3 
ǕʘǴ͐ ƀ 10 10 ––– ––– 

ȿÈÙČƀǘ ƀ 6 6 ––– ––– 

ɑûͥöĽŌ͆ €/MWh 
($/MWh) N/A N/A ––– ––– 

LVRTĽŌ͆ €/MWh 
($/MWh) N/A N/A ––– ––– 

̍ǛΆHarper et al. 2007, Wiser and Bolinger 2009 
 

                                                                    
ĎȲ58 ǇŚ�H&̮̽Ǖƃ.ŵǕƃ3ʌɞ4$H%H 35ͼ. 6ͼ-�Gɏ1ɫƧ (Harper et al. 2007)
ŵʌ4̮̽ĔÞ�Eǆ͕�

HG&@	˜Ĝśûʌɞ4 38.9ͼ-�G
 
ĎȲ59 ß,3]bn4 2008ƀ����D7o�-˘ʆ�,�G&@	2007ƀA 2008ƀA 2008ƀǶ3ɐǯ��nKɥ�& 

(Federal Reserve 2010)
 
ĎȲ60 2007ƀ3Ͷöɯͥ3ÈȉˬŚ1��G³ŚA	Wiser and Bolinger 20091ļ+�˥͂�&
 
ĎȲ61  äɣė˃Sr�Y�˯Ǯ3ǇŚ͆ͳKͥö3źľÈȉ3˩ʙ1Ġ@,�G
 
ĎȲ62  PTC���ǌʙÓ4 13¼-ĭǂ©Þ 
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8.2.3 üj¼÷�¼÷-1; 

(a) -1;�±ê 
ʟĴ3ͶöɯͥÞöv���gKɥ�,	2007 ƀ. 2008 ƀ3 LCOE K˩ʙ�&
2008 ƀ3ʟĴ LCOE;2008

ƀ3ʟĴ3³ŚKß,ÄɥͿK	đɔ\�b;2008 ƀ3đɔ\�b3ß³ŚKÄɥͿ.ȣ̝�&
$3ʫȁ4²
�3̫F-�G
 
Ĵê3ěÞöŃǘK	ě�3đɔ\�b3³Ś�EʟĴ3³Ś9.ŀçɱ1°Þ�	đɔ\�b.ʟĴ3 LCOE

3Ÿɮ93ěŃǘ3ƐͬKǇŚ-�GD�1�&
ʟĴ3 LCOE 4 3 ���/MWh;4 o�/MWhͿ-	đɔ\�
b3 LCOEDFA½�;x 8-2đɔͿ
 

 

 

x 8-2� Êz���rµ,Q1�üj¼÷-1;ÿ2008�Āp³63 

 

(b) BL0%+;�dj 
ʟĴ3Ͷöɯͥ{�aRZn-4	ſĹ�,ˍō0Ͷȯ3ơƣKĖ�G�.�-�G
2008 ƀ3ʟĴ|�b3

͗�{�aRZn-4	ſĹ 3,066 Ǩ͐3ß̃ːǨ͐�Ǵƒ�HG;đɔ\�b-4 2,628 Ǩ͐Ϳ
ʟĴ-4	{
�aRZn3æö�͹�0G. LCOE�đɔ\�bDFAʢ 8���/MWh;11o�/MWhͿ½�0G
 

(c) �ç-1; 
ʟĴ3Ʒ̍]bn.ǑĐ]bn3ʱͳ4	đɔ\�bDFAʢ 72���/ kW;100o�/ kWͿ½�0),�G


2008ƀ3ſĹƷ̍]bn4	đɔ\�b� 1,449���/kW;2,029o�/kWͿ-�G31ť�	ʟĴ-4 1,378�
��/kW;1,9195o�/kWͿ-�G
ǑĐ]bn;ͶöɯͥˬÕ3ǑĐ]bn.	{�aRZn^Pn3ƘÛ]b
n�Ġ=HGͿ4	ß,̡>3Ʒ̍]bn1Ġ=H,�G.³Ś�H,�G
ƕ),ʟĴ-4Ʒ̍]bn�½�

!G1*H	LCOE�đɔ\�bDFAʢ 2���/MWh;3o�/MWhͿ½�0G
 
 

(d) çñâí-1; 
2008ƀƄ3ʟĴ3̍͆˺̵]bn4	ˇŹ̍Ƿ�|��͹�&@;2008ƀ4 100ͼͿ	=&đɔ\�b-4�.

�,̃Ö1DG̍͆˺̵Kɥ�,�G&@	đɔ\�bDFA͹�0),�G
2008 ƀ3ʟĴ1��GͶöɯͥ
{�aRZn3ˇŹ̍Ƿëɲɞ;7.5ͼͿ4	đɔ\�b3̃Öëɲɞ;5.5ͼͿDFA 200|�`b�P�n͹�
0),�G
 
ʟĴ-4	ˇŹ̍Ƿëɲɞ� 2007 ƀ�E 2008 ƀ1��,ŀ÷�&
�H4̄ǕĊȗ1DFƕǽ3̍ǷƷ̍Ş

                                                                    
ĎȲ63  m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
ÞöŃǘ3Ĝ˩Ó4đɔ¦Å.Ĵ3 LCOE.3Ÿ3Ĝ˩Ó.BBɮ0

GľĜA�G;ĭǂ©Þ3&@Ϳ
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KŊ)&&@-�G (Schwabe et al. 2009)
�H4=&	ưͭ0Èȉ3¾Ŗ.�)&®3ʊʌǆ͕Ʒ̍Aĝȓ3ơ
ƣKƖEHGD�1!GʟĴ3äɣė˃Sr�Y�3ʌǆ͕Ǖʘ3Ɵ̏1DGA3-	�3Ǖʘ1DF 2007ƀ1
ʢ 6ͼ3ëɲ�ǋÆ�H	�H�ȇƉƷ̍ëɲɞ3�͔KŚ@G�.10)& (Chadbourne and Parke 2007)
ʟĴ
3̍͆˺̵]bn�͹�0G.	ʟĴ3 LCOE4đɔ\�bDFA 8���/MWh;11o�/MWhͿ͹�0G
 

(e) ìéÐ�æ 
ʟĴ3̛̲ʰƾ̊4đɔ\�bDFA½�0),�G
̛̲ʰƾ̊4ĳŚ̊�G�4Ńü̊-˘!�.�-�

G
�3&@đɔ\�b.3ȣ̝-4	ŃüǼ´-˘�&ǌʙć�Ǜ͆3ǇŚÓ.�&
ʟĴ3̛̲ʰƾ̊3Ǉ

Śʱͳ4 7���/MWh;10o�/MWhͿ.	đɔ\�b3 13���/MWh;18o�/MWhͿK4G�1�Į)&

»�Ľġ1DH5	ʟĴ3ͶöɯͥɤȐ4ʰƾʚɡ]bn3˟ʏF1��G̓˞˹Ͳ1ɠķAɷͩ�,�F	Ľ

ġ�H&m�g4Ǩ.�,�řß-�G&@	�3ǇŚÓ4ƪ̓1˥͂!Gƛ˞��G
 
=&̛̲ʰƾ̊4{�aRZn3ˠȕ�ũ��0G1*H½�!G.��˯ƻA�G (Wiser and Bolinger 2009)


�HAʟĴ3̛̲ʰƾ̊3ǇŚͳ�	đɔ\�b.ȣ̝�,½�0),�G�.3�į-�G;ʟĴ3{�aR

Zn3ˠȕ4đɔ\�bDFAņ��&@Ϳ
=&ʟĴ3̛̲ʰƾ̊4	ǝˠ{�aRZn1͑�,4='ǲûÌ

˯Ǵ͐ã-�G&@1ʵĥ�H,�Gė˃Ɵ��G
ʟĴ3̛̲ʰƾ̊�½�0G.	ʟĴ3 LCOE 4đɔ\�
bDFAʢ 6���/MWh;8o�/MWhͿ½�0G
 

(f) 
�T�-1; 
$3®3]bn4̍Ƿ]bn	̍͆˺̵]bn�G�4ß,̡>3̛̲ʰƾ̊1Ġ=H,�G.ƦŚ�HG&

@	ʟĴ3çǿ-4ê̪�m�Ā�,�0�
®3]bn14	ʡʭ̲ɥʿ1DG½ͥĶ�Pob�� (LVRT) ˞
´	�G�4ɑûͥö]bnʗ��G
N�`���^�wbǛ͆4	̫ż4Ͷöɯͥ{�aRZn1ɷǅ˹͆

�HG�.40�
 

(g) üj¼÷W��ôë�Ç��ø 
Ͷöɯͥ²ń3̮͑Ǖʘ1DF	ʟĴ3Ͷöɯͥ]bn4đɔ\�bDFA͹�0),�G
�HE3Ǖʘ1

4	1ͿȰ«ʌɞ	2ͿȰ«˹ʌƯƖ�E3ëőǓƱ�ǆ͕�Ġ=HG
ʟĴ3ǲûȰ«ʌɞ;38.9%Ϳ4đɔ\�
b;30%ͿDFA͹�	$3&@ LCOE�͹�0),�G
�E1̍Ƿ1DG 100%̍͆˺̵K˟̡L-�G&@	
ʟĴ3 LCOE �˹ʌƯƖ3ëőǓƱ�ǆ͕1D),ȿͳ�HG�.40�
ʟĴ3Ͷöɯͥ²ń3̮͑Ǖʘ1D
F	ʟĴ3 LCOE4đɔ\�bDFAʢ 5���/MWh;7o�/MWhͿ͹�0),�G
 

8.2.4 s_�üj¼÷�Ç���#N3N9"A 

�m�3̄ýY�j{3˩ʙ1DF	ʟĴ3ĔÞŃǘ;ͥö. RECͿ3ÓK	ͶöɯͥǕʘ�D7P�d�l
Oz3Ńǘ.ȣ̝�,�G
̄ýY�j{4="ĔÞǕʘAͶöɯͥǕʘ�D7P�d�lOz3ŃǘKĠ@"

1˩ʙ�	ș1ĔÞŃǘ3>KĠ@,ä˩ʙ!G
ǰƔ1ä7ͶöɯͥǕʘ.P�d�lOz3ŃǘKĠ@,˩

ʙ!G
�3ŀç³Ś1DF	ͶöɯͥǕʘ.P�d�lOz3Ńǘ1ť!GĔÞ3ɸťɱÈÓKǥE�1�&
 
x 8-34	ͶöɯͥǕʘ.P�d�lOz3Ńǘ.ĔÞ3ŃǘKȣ̝�	�HE 2*�/3D�1ʟĴ3 LCOE

KȒƭ�,�G�Kʆ�&A3-�G
2008ƀƄ3ʟĴ3 LCOEʢ 41���/MWh;57o�/MWhͿ4ĔÞɅ;ͥ
ö. REC3ł�Ϳ-̌JH,�G�	ʢ 24���/MWh;33o�/MWhͿ4	ɚŚ3ͶöɯͥǕʘ.P�d�l
Oz-̌JH,�G;PTC.ÙČ˩ɩ3÷̬Ϳ
õĜ-˘!0E	ʟĴ3 LCOE3ʢ 3ç3 24ĔÞ-	ȟF3 3
ç3 14ͶöɯͥǕʘ.P�d�lOz-̌JH,�G
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x 8-3� Êz�s_�üj¼÷�Ç���#N3N9"Aÿ2008Āp³64 

 

8.2.5 åm*H7B 

ʟĴ3�m�Āçǿ1��ḠýY�j{4ʢ –1 ���/MWh;–1 o�/MWhͿ-�G
�3�.�E	ʟĴ
3Ͷö{�aRZn3͏ɯ¦Ȑʿ4	{�aRZn͏ɯ1ƛ˞.�HḠý˞´KɄ&!31ăç0X�j`�

y��K	ĔÞ�D7ͶöɯͥǕʘ.P�d�lOz;̍ȉ��GľĜͿ�EƖ,�G�.10G
�3�.4	

PTC�żǨǲû-�)& 2005Έ2009ƀ3ƀ͐ͶöˬÕşͅ3̮ʯɱ˫͌�EAǥE�-�G
�H.4̨1	ƀ
͐ŨÞşͅ4 PCT]bn�ɑû10)&Ǩ1˒��ȿŪ�,�G (AWEA2009)ĎȲ65 

8.3 Êz�üj¼÷BL0%+;���� 

ʟĴ3ͶöɯͥˬÕşͅ4̢ƀƞ̬1Ƽņ�,�G
�H4Ͷȯ�ͨż1ˍō-	]bn�ȣ̝ɱ½�	ĔÞ

Ʌ�ăç1�F	=&ľĜ1D),4ǲɲ0ǕʘP�d�lOzKëɥ-�G�E-�G
ʟĴ1��Gɠķ=

-3Ͷöɯͥ͏ɯ{�aRZn4�"HA͗�-śǟ�H&�	ʟĴé.0Gȳ�Ͷöɯͥ{�aRZn3͏ɯ

�̯@EH,�G
ʟĴ3Ͷöɯͥ3]bn4�ˊ1đɔ\�bDFA½�
�H4�.�,Sr�Y�æö�

ņ���.	̍Ƿ]bn.̛̲ʰƾ̊�½��.1DG
Ͷöɯͥ1͑!G̮̽Ǖƃ3ǕʘP�d�lOz�Ȝ

Ɖ1˴Ś�H&�.-	Ĵã3Ņ�3;ß,-40�1�,AͿ3͏ɯ{�aRZn�Ë�HG�.10)&�

E-�G
ĔÞ.Ǖʘ3P�d�lOz3ɸ¡ûȁ1DF	Ͷöɯͥ͏ɯ¦Ȑʿ3̄ýY�j{4;<e�10

),�G
 

 

Ù 8-6� Êz�Ï§����p³66 

  
͗� 

2007ƀ 
͗� 

2008ƀ 
ȳ� 

2007ƀ 
ȳ� 

2008ƀ 

ĹʗĀɯͥĎÈ €/MWh  
($/MWh) 

58  
(81) 

65  
(90) ––– ––– 

ʱĔÞ�D7 
ͶöɯͥǕʘ. 
P�d�lOz 

€/MWh  
($/MWh) 

60  
(83) 

65  
(90) ––– ––– 

͏ɯ¦Ȑʿ3 
̄ýY�j{ 

€/MWh  
($/MWh) 

–2  
(–3) 

–1  
(–1) ––– ––– 

                                                                    
ĎȲ64  m�g�|�4ũǘɏʖ1¼-ĭǂ©Þ�,�G&@	ɦ ĔÞ	ͶöɯͥǕʘ.P�d�lOz	̄ ýY�j{4Ĵ3LCOE

.BBɮ0GľĜA�G
 
ĎȲ65  x 8-1đɔ
 
ĎȲ66  Ý1̤:&D�1	m�g�|�4ũǘɏʖ 1¼-ĭǂ©Þ�,�G
�3&@ʱĔÞ	Ͷöɯͥ3Ǖʘ.P�d�lO

z	̄ýY�j{4	Ĵ3 LCOE.BBɮ0GľĜ��G
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�­�ô\
����MQ+/Q; 

BL0%+;�¶� 
� � � � � � � � � � � � � � � � � � � � � � � � �

��� �Ô� aY½�ª�ÚÌ�

{�aRZn3gPn� 
Project title 

{�aRZnĞ
®Ĵ3QO�o

yM��.ȣ̝!G&@
 
ÅΆ�oPk͗�3đɔQO�oyM��
 
 

{�aRZn3ʍ͵ 
Project type 

˺Ȇť̂3QO�oyM��3

ʍ͵ 
͗�A��4ȳ� 

Ͷ̙ļǘ 
Number of wind turbines 

˺Ȇť̂3QO�oyM��3

Ͷ̙ʱǘ;�$E�ěĴ3ɡ˼�

3ſĹɱQO�oyM��Ϳ 

ɯͥƯ^Pc.ß̃ːǨ͐3˩ʙ1Äɥ 

Śȉæö 
Rated power 

Ͷ̙ 1ļ3Śȉæö ɯͥƯ^Pc.ß̃ːǨ͐3˩ʙ1Äɥ 

��gɷƑ 
Rotor diameter 

Ͷ̙3��gɷƑ (m) ˩ʙ14Äɥ�0�đʾƥĽ 

ĖͶͩʏ 
Swept area 

��g�ͶKĖ�Gßͩʏ m2-˘!
˩ʙ14Äɥ�0�đʾƥĽ 

tz͹� 
Hub height 

˺Ȇť̂3QO�oyM��3

�ƚĸɏ3͹�ſĹ (m) 
˩ʙ14Äɥ�0�đʾƥĽ;»�tz͹

�3ſĹͶ̬.ƀ͐ɯͥͥöͅ.4ɷǅ͑

Ê�,�GͿ
 
tz͹�-3͍ǴɱſĹͶ

̬ 
Lond term average wind speed 
at hub height 

tz͹�-3͍ǴɱſĹͶ̬ ˩ʙ14Äɥ�0�đʾƥĽ 
 

Ȝģɯͥͥöͅ 
Net electricity production 

QO�oyM��3ƀ͐ſĹȜ

ģɯͥͥöͅ 
ß̃ːǨ͐3˩ʙ1Äɥ 

ƺʌö 
Tax capability 

í͔΄ɑí͔ ćɜ3{�aRZn.!:��;�3ľĜ

4ʌíÚ̱ʘKß,ëɥ-�GͿ	�G�4

ˣ·ʇKƾ*:��;�3ľĜ4ˣ·ʇ�

Ǝ˲ƀƄ3ʌǆ͕Kß,ǲû1ëɥ-�

GͿ4	��_�̻Ƹ

�3ʌíÚ̱ʘ4

Ĵʌ΄̮̽ʌ3>1̸ɥ�HG;ŵʌBĸ

Ǟʌ4͕ńͿ
 
̫̅ 
Currency 

ß]bn	ĔÞ	P�d�lOz

ʗ3̫̅ 
2007ǫƀ. 2008ǫƀ3$H%H°˘ɱ0
ǡ ;̄$H%H 2007ƀ 12Ǳ 3ǡ. 2008ƀ
12Ǳ 31ǡͿ3ȣ̝1ļ+����1ˬŚ
 

ĳŚƀ͐]bnć¼ 
Fixed annual costs unit 

ĳŚ̛̲ʰƾ̊1Äɥ�&ɂŚ

ć¼ 
���/kW 

Ńüƀ͐]bnć¼ 
Variable annual costs unit 

ƀ̛̲͐ʰƾ̊1Äɥ�&ɂŚ

ć¼ 
���/kWh 

 
 

�ç-1;Ñû 
 
��� �Ô� aY½�ª�ÚÌ�

Ͷ̙ 
Wind turbine 

Ͷ̙�D7ɯͥ˙ʹ3Ý˖Ʒ̍

]bn 
g��	��gtz	��g̜Ė	�̜	

o�Pzn�P�Kƿʆ!G�P�y��

�	YN~jZb	���`bl�	xj

i`bl�	z��X`bl�	pd�t
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Qa�[	ɯͥȗ	��gz��o	Ͷ̙

ɥŃĶĬ	ra
»�ļʅ�G�4ʡʭǅ

ʯ4Ġ=";®-Ʋ�Ϳ
 
Ͷ̙3̧̞ 
Wind turbine transportation 

Ͷ̙K˛̭Ŷľ�E{�aRZ

n͏ɯ^Pn1̧̞�	$�1ˬ

ʹ-�GD�1!G&@3]b

n
 

Ͷ̙3{�aRZn^Pn93̧̞Kř£

�#G&@1ɥ�EHG̲̋	̴͇΄n�

jZ̧̞]bn�D7Z���3]bnK

Ġ?
 
Ͷ̙3ˬʹ 
Wind turbine installation 

{�aRZnƈˬǴ͐�3Ͷ̙

3ˬʹ]bn 
ƈˬ�3Z���3]bnKĠ?
 

ũ˩ΆͶ̙3]bn 
Sub-total: wind turbine cost 

Ͷ̙ 3ļ²�3]bn3ũ˩ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ	ʱͳ-˘!
 
ļʅ 
Foundations 

QO�oyM��1ƛ˞0ļʅ

3ʱ]bn 
͇͋	]�Z��n$3®QO�oyM�

�3ěͶ̙KǓ�G31ƛ˞0Ȓ̭ǓȅK

Ġ? 
Ȓãʡʭ 
Internal grid 

QO�oyM��3ŃͥƯ93

ǅʯ1ƛ˞0QO�oyM��

ã3ͥȥʡʭ 

QO�oyM��ã3ß,3ͥʳ;QO�

oyM��3ŃͥƯ=-	�D7ŃͥƯ͐

3ͥʳKĠ?Ϳ
ŃͥƯ1��,̮ʡɏDF

ñ1ʡʭ̮ʡŃĶĬ��GľĜ4	$3Ń

ĶĬ=-3ß,3ͥʳKĠ?
1șíƗ;ɯ
ͥ`bl�Ku�zíƗ!G&@1ˬʹ�

H&íƗ˙ʹͿ3]bnKĠ?
Ưǲʿ�

D7Ͷ̙˛̭¦Ȑʿ1ǖ͞B˿ġK¸�&

F	Ͷ̙K̷͜ǒÂ1DF̒ü��D7Ô

ț�#&F	̲ɥʭ˩ÓKƵǍ!G&@3

̷͜ɴˡíƗ`bl� (SCADA)	�G�4
QO�oyM��ɴˡ`bl�3ˬʹKĠ

?

 
ʡʭ̮ʡ	[�jo]�o3

Ɇƻ 
Grid connection, grid code 
compliance 

QO�oyM��3ʡʭ̮ʡ1

ƛ˞0	ŃĶĬ.Ǡœ3ͥöʡʭ

͐-ƛ˞.�HGͥȥʡʭ 

QO�oyM���Ȩͥʡʭ=-3ͥʳ

0/	[�jo]�oɆƻ3&@1Ȩ@E

HG�è3̥÷ɱ˙ʹ�Ġ=HG
QO�

oyM���ʡʭ̮ʡŃĶĬKĠ@˜ǘ3

ŃͥƯKǲ�,�GľĜ	ʡʭ̮ʡŃĶĬ

.ʡʭ͐3ͥʳ3>KĠ?
 
ʡʭŀƍ 
Grid reinforcement 

˄Ƌ0ʡʭ-4	QO�oyM�

�3̮ʡ3&@	ʡʭ3®3̾ç

3ͥĶ͚ʤK��G�.1DF

ʡʭKŀƍ!Gė˃Ɵ��G
 

Ǡœ3̧ͥʡʭ3ŀƍ1ƛ˞0˙ʹ;̧ͥ

ŀƍ	̥÷ɱíƗ$3®3¯÷ɱ˙ʹKĠ

?Ϳ
 

ŃͥƯ 
Substations and transformer 
station 

ʡʭ̮ʡŃĶĬˇ¿	�D7$H

=-3Ă͐KĠ@&QO�oy

M��3ʡʭã̾1�Gß,3

ŃͥƯ3]bn 

ʡʭ93̮ʡĸɏ=-
̹ǜĬ�D7ǜ̗

ĬKĠ?
ŃĶĬ4ͥĶKǤ͓Ķ!Gͥȥ

ȗĬ-�G�	;.L/3Ͷ̙4æöKʡ

ʭͥĶ1ǤĶ!GŃĶĬKǲ�,�G
 
ũ˩Άͥȥʡʭ 
Sub-total electrical net/grid 

ͥȥʡʭ1͑!G�˫ 4 ͮɶ3
ũ˩ 

�˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ	ʱͳ-˘!
 
˴˯ 
Certification 

ʡʭ̮ʡ!G1�&),QO�

oyM��K˴˯!G&@3]

bn 

˴˯�H&ˬ˩Ĳ3]bn�D7QO�o

yM��3ś͝3ƈˬK�3ˬ˩Ĳ.ȣ̝

!G]bnKĠ?
 
ɢĿ˺Ȇ 
Environmental survey 

QO�oyM��3͏ɯȠ͚-

ƛ˞10GɢĿ˺Ȇ3ʱͳ
�H

4ěĴ3ɢĿƐͬ˰ÈǮ3â¿

ɱ0˞´1˟G�.�-�G
 

�ȩȃ3ė˃Ɵ;ɊɇòʗͿ 
�ͷͫ�|�3ǇŚ 
�Ǫˤ93ˡˢɱƐͬ 
�̈́ɣɣə�D7ɣƩʡ93ƈˬ�D7̲ 
� ̛3Ɛͬ 
�ɚŚ3̈́ͻ�˓˔3ɴˡ 
�`�oQy�jV3Ø� 

P�y�²ń3͏ɯ]bn

3ũ˩ 
Non-infrastructure development 
subtotal 
 

�˫3P�y�²ń3{�aR

Zn͏ɯ3�˫ 2ͮɶ3ʱ˩ 
�˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ	ʱͳ-˘!
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̛̲ʰƾˬÕ 
O&M facilities 

̛̲ʰƾȐý3̰˖1ƛ˞0̴

̗�D7ǟˬKǝ&1ƈˬ!G

]bn 

Ͷ̙3ƈˬ1͑�,4	{�aRZn3ˀ

ɥƀǘ�3̛̲ʰƾ̊	��gz��o3

ɏȏ]bn�D7ņĺ̾Ħ3ªǌ]bn
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Miscellaneous 

�˫3{�aRZn͏ɯ]bn
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]bn 

̢͟3ĵĸƯǲʿ93˚Ù 

̛̲ñ3ëőǓƱ� 
Interest payment before 
operation 

{�aRZn̛̲͏Őñ1ǓƱ

��ƛ˞10Gëő3ʱͳ 
̫ż4ƈˬȠ͚3̃Ö	�D7Ͷ̙3Ͱ͆

ǓƱ�3&@3���
�3Ńǘ4 1Έ2ƀ
ã3̄ýŃǘ-�G�	�3X�j`�y

���m��͏Ő�HG̲ɥéƀƄ1*�
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®3{�aRZn͏ɯ]b

n3ũ˩ 
Sub-total other project 
development costs 

�˫ͮɶ3Ĝ˩ �˫�¼ͮɶ3]bn3ãˮ�ëɥ-�0

�ľĜ	ʱͳ-˘!
 

{�aRZnƷ̍]bn3

ʱͳ 
Total project investment costs 

�˫͏ɯͮɶũ˩3Ĝ˩ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ	ʱͳ-˘!
 

 
 

�q-1;�Ñû  
 
��� �Ô� aY½�ª�ÚÌ�

ǑĐ;bZ�j{ÈͳK͕

�Ϳ 
Decommisioning, excl scrap 
value 

ļʅKĠ@QO�oyM��K

ĵĸ�EǑĐ!G31˞!G]

bn 

QO�oyM���D7�è3̮͑P�y

�;Z���ʗͿ3˥¿	ǑĐ	ə̧̞̍

$3®�è3ƛ˞0Ǖƃ˯ǥǮ3Âƭ]b

n
 
ĵĸ3ˇɓɛƩ93ĮƘ 
Returning the land to the natural 
state 

ĵĸ3ɠɛĮƘ3&@3]bn {�aRZn�ř£�&.�1ɯɣ
 

bZ�j{Èͳ 
Scrap value 

ǑĐǨ3bZ�j{ǺǛ3łČ

ÈÓ 
͉ʳ	͇͋ʗ	äëɥ�G�4bZ�j{

�,łČ-�Gė˃Ɵ3�GQO�oyM

��3ǺǛ
 
ȜģǑĐ]bn 
Net decommissioning costs 

�˫ͮɶ3ʱͳ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ	ʱͳ-˘!
 
 
 

BL0%+;�ìé 
 
��� �Ô� aY½�ª�ÚÌ�

̛̲Ǩ͐	ß̃ːǨ͐;mO

��nK͕�Ϳ 
Operational time / full load 
hours, excluding derate 

ß̃ːǨ͐.4	QO�oyM�

�3ſĹƀ͐ɯͥͥöͅK$3

Śȉæö-͕�&Ó-�G
 

�H4ß̃ːǨ͐3Ĝ˩-�F	˩ɩɱ�

D7˩ɩń3ʰƾʚɡ3&@3ÔțǨ͐K

Ġ?
ß̃ːǨ͐�Ņ�;/̻Ś�&^P

n1��GQO�oyM��3ɯͥͥöͅ

Aŀ÷!G
 
ß̃ːǨ͐3mO��n 
Derate of full load hours 

QO�oyM���ʎØ�,�

0�Ǩ͐ 
ɼȧʗ1DG̛̲Ôț3&@3ɯͥͥöͅ

3ǏŊKĠ?
 
Ȝģ̛̲Ǩ͐	Ȝģß̃ːǨ

͐ 
Net operational time/full load 
hours 

̛̲Ǩ͐	ß̃ːǨ͐�EmO�

�nKƊ�&Ǩ͐ 
Ȝģ̛̲Ǩ͐3Ĝ˩KĠ@G;!0J(m

O��nKĠ@GͿ 

ˀɥƀǘ 
Economic life 
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bn3ʱͳKĮĔ�0�H50

E0�
Ϳ 
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]bn˩ʙ3&@3˩ɩť

̂Ǵ͐ 
Time horizon for cost 

LCOE˩ʙ3ť̂.0GǴ͐ ��_�ÓKÞö�0�ľĜ4myT�n

ˬŚ1DFˀɥƀǘ1ˬŚ!G
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calculations 
 
 

åm�� 
 
��� �Ô� aY½�ª�ÚÌ�

���Ǵ͐ 
Loan duration 

���̣ȽǴ͐3Ĝ˩ Ͱ͆�D7ëőǓƱ�KĠ?
 

��� ― źľ͆ë 
Loan - market interest rate 

͆ë3Ó4���3̉ư1D)

,ŃJG
 
ÒÞ͆3õĜ-˘!]bn 

fyn���3ëɲ 
Soft loan advantage 

fyn���3ëɲ.4	̃ Öë

őɞ3ɈŀõƊʱͳ-�G
 
fyn���1DFɠ˖źľ͆ëDF½�

͆ë3����ƖEHG
 
̃Öëɲɞ 
Return on debt 

���Ǵ͐�1ȢƀƖEHG͆

ë 
ȢƀƖEHG͆ë 

ƛ˞.�HG̍Ƿëɲɞ;ź

ľ3¤ƦŃüɞ�bZ÷ʙ

K͕�Ϳ 
Required return on equity, excl 
market volatility risk adder 

QO�oyM��3̍ǷƷ̍Ş

�Ȩ@Gëɲɞ 
̍Ƿ1͑!Gëɲ3õĜ 

źľ3¤ƦŃüɞ�bZ÷

ʙ 
Market volatility risk adder 

ʕ¥ɱźľ1đ÷�̍Ƿëɲɞ

K̓�G̥÷�bZKƵǍ!G

�.Kɶɱ.�&A3
 

źľ1��G¤Ʀń3Ńü�bZKʾƬ!

G&@1÷ʙ!GõĜ
 

ƛ˞.�HGƷ̍̍Ƿ3Ȝ

ģëɲɞ 
Net required return on 
investment equity 

͏ɯ¦Ȑʿ-40�{�aRZ

nƷ̍Ş93̍Ƿëɲɞ;̍ǷƷ

̍Ş�Ȩ@GźľŃüƟ3�b

ZKĠ?Ϳ
 

̍Ƿëɲɞ.źľ3ŃüƟKʾƬ!G
 

ĸÛ3̍ǷƯǲȖ 
Local equity ownership 

ĸÛ3ƯǲȖ1͑!G�è3˞

´KƵǍ!G&@
 
m���Z-̸ɥė ;˃ǰ½ 20ͼͿ
ǘÓ4
ê̪Þö!G
 

̍Ƿ3õĜ;ĸÛ̍Ƿ3Ưǲ

ȖK͕�Ϳ 
Equity share, excl local equity 
ownership 

ʱƷ̍]bn.̍͆˺̵]bn

Ǩ�&@1ƻæ!G̍Ƿ3õ

Ĝ
 

Ͷ̙	Ǔƾ˙ʹ	P�y�	ʚɡ	̍͆˺

̵ʗ3]bnǨ�&@1Ʒ̍!G̍Ƿ3

ʱͳ
 

̍Ƿ3õĜ3Ĝ˩ 
Total equity share 

ĸÛ3̍Ƿ3ƯǲȖ0E71ʱ

Ʒ̍]bn�̍ ͆˺̵]bnǨ

�&@1ƻæ!G̍Ƿ3õĜ3

Ĝ˩ 

ĸÛ�D7ĸÛ²ń3Ʒ̍Ş�ǋÆ�&̍

Ƿ3ʱͳ 

̃Ö3õĜ3Ĝ˩ 
Debt share 

ʱƷ̍]bn.̍͆˺̵]bn

Ǩ�&@3̃Ö3õĜ 
Þö!G̍Ƿ3õĜ1ļ+�˩ʙÓ;{�

aRZn3ʱ]bn 100%�E̍Ƿ3õĜ
KƊ�&ÓͿ 

Ĵ�G�4̮̽Ǖƃ3Ȱ«

ʌɞ 
Corporate tax rate – national or 
federal 

̮ �̽�ŉǕƃ�{�aRZn1

˹!ʌɞ3Ĝ˩ 
ͼ-˘ʆ
�3Ó4ê̪Þö!G
 

źɨǻ�G�4ŵǕƃ3Ȱ

«ʌɞ 
Corporate tax rate- municipal or 
state 

ĸǞˇȬ¿�{�aRZn1˹

!ʌɞ3Ĝ˩ 
ͼ-˘ʆ
źɨǻ	ɻ	ŵʗKĠ?
ǘÓ

4ê̪Þö!G
 

Ȝģʌɞ 
Net tax rate 

̮̽Ǖƃ.ĸǞ�ŵǕƃ3Ȱ«ʌ

ɞ3Ĝ˩ 
%-˘ʆ
̮̽Ǖƃ	źɨǻ	ɻ	ŵʗK
Ġ?
 

ÙČǴ͐ 
Depreciation period 

{�aRZn3ÕĦK̍͆˺̵	

·˩�D7ʌ͆ťʘ.�,ÙČ

!Gƀǘ3Ĝ˩ 

ǘÓ4ê̪Þö!G
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�­����� ����MQ+/Q; 

�ó-1; 
 
��� �Ô� aY½�ª�ÚÌ�

˛̭Ȑʿ�ǋÆ!Gʰƾʚ

ɡ]bn 
Manufacturer-provided 
maintenance 

éƀƄ�G�4$3Ɣ1̥÷]

bn0�-˛̭Ȑʿ�ǋÆ!G

ʰƾʚɡ]bn 

�3]bn4̫żQO�oyM��3ˬʹ

]bn1Ġ=H,�G&@	éǴ4e�1

0G4"-�G
 

ã̾bgjy1DG˩ɩɱ

ʰƾʚɡ]bn 
Scheduled maintenance by 
internal staff 

{�aRZnƯǲʿ3bgjy

1DGŚǴɱ0QO�oyM�

�3ʰƾʚɡ]bn 

bgjy1DGQO�oyM��3ŚǴɱ

^�wb.�,¤Ʀ�HGâ¿ɱ0]b

n
ĳŚ|�b;���/kWͿ�G�4Ńü
|�b;���/kWhͿ-˘ʆ
 

ń̾^�wbŋʢ 
External service contracts 

®3˻̃Ȑʿ1DGŚǴɱ0Q

O�oyM��3ʰƾʚɡ]b

n 

˻̃¦ȐʿDGQO�oyM��3ŚǴɱ

^�wb.�,¤Ʀ�HGâ¿ɱ0]b

n
ĳŚ|�b;���/kWͿ�G�4Ńü
|�b;���/kWhͿ-˘ʆ
 

̛̲]bn 
Operation costs 

QO�oyM��3̲ɥ1ƛ˞

0ƀ͐]bn 
SCADA KĠ?QO�oyM��3ƴ˗ɱ
̲ɥ3&@3]bn-	ʚɡ]bn-40

�;�H1*�,4ê̪˷ǥͿ
ǘÓȥ̂¤

ɂ3]bnKĠ?
 
ɏȏ 
Inspections 
 

Ͷ̙ɏȏ3&@˻̃ȐʿK͡�

;ˇʇ-A�˫3^�wb˻̃

Ȑʿ-A0�ľĜͿ
 

��gz��o3Ľġ;2~4ƀȢͿ	̾Ħ3
ƴ˗ɏȏ;Ͷ̙ 1 ļ�&F 2 ƀȢ1 1 ǡͿ
KĠ?
ɏȏ3Ǩ͐Ȃ4���/kW |�b

-ˬŚ
 
˩ɩń3Îɡ 
Unscheduled repairs 

˩ɩń3Îɡ.ʰƾʚɡ ˙ʹ3ǖ͞	Ňȥɛȯ$3®3ńį1DG
 

̛̲ʰƾ̊;ĳŚͿũ˩ 
O&M costs, fixed subtotal 

�˫3ĳŚ̛̲ʰƾ̊3ũ˩ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ4ʱͳ-˘!
 
̛̲ʰƾ̊;ŃüͿũ˩ 
O&M costs, variable subtotal 

�˫3Ńư̲̈ʰƾ̊3ũ˩ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝͳ-˘!
 
ʚɡ 
Administration 

QO�oyM��̛̲3ʚɡ�

D7ɴɽ3]bn 
ʬ�	ƈə	ˇü̙;�D7ɗǛͿʗKĠ

? 
Ì͘ 
Insurance 
 

QO�oyM��.$3̛̲3

�bZ�D7$3Ɛͬ1Õ�G

&@1ǓƱ�:�ƀ͐Ì͘Ǜ 

üɤÌ͘	Ǐŝ̎Ù	úɍ˚Ù�D7ɢĿ	

̙�.�)&QO�oyM��1ɷǅ͑Ê

!G�è3Ì͘ 

ʡʭǛ͆ 
Grid charges 

ʡʭ93̮ʡ0E71̲ɥKǓ

ǎ!G31ƛ˞.�HGƀ͐Ǜ

͆ 

��_4�HKşͅ|�b3]bn.�

,	�G�4Sr�Y�]bn.�,Þö

!G�.�-�G 
ʡʭ3]bn;ĳŚ̊Ϳ 
Grid costs, fixed 

�˫3ʡʭǛ͆  

ʡʭ3]bn;ŃüŃüͿ 
Grid costs, variable 

�˫3ͦʬ˺ʛ]bn  

^Pn3̋̉ 
Site lease 

QO�oyM��Kˬʹ�&ĵ

ĸ3Ưǲʿ1ǓƱ�ʱͳ 
Ͷ̙ 1 ļ1¯�ǓƱ�ľĜA���ʱͳ-
ǓƱ�ľĜAʱ]bn.�,���-Þö

!G
 
şͅ|�b3ʌ͆ 
Capacity-based taxes 

{�aRZnşͅ;ƀ͐���

/kWͿ1ļ+�{�aRZn�Ǔ
Ʊ�ƀ͐ʌͳ 

ͼ|�b3ʌ͆4�˫3��Z`�n-ƀ

șŃü30�Ńǘ.�,Þö�,�G�.

1ȲƧ
��-4şͅ|�b3ʌ͆Kʆ!

�	$3Ó4ê̪Þö!G
 
ȸ̊ͥöͅ 
Electricity consumption 

ͥö3ˇŹȸ̊ ʡʭ.3ĝǴ�D7ɯͥƯ3̒üʗ3&

@
��_4�HEKşͅ|�b�G�4

Sr�Y�]bn.�,Þö!G�.�-

�G
 
ɢĿɂŚ	˰Èʗ 
Environmental measurements, 
evaluations, etc. 

QO�oyM��3˴ė0E7

1̛̲Kʰƾ!G31ƛ˞0ƀ

͐ɢĿɂŚ.˰È 

��_4�HEKşͅ|�b�G�4Sr

�Y�]bn.�,Þö!G�.�-�

G
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®3ƀ͐]bn;ĳŚ̊Ϳũ

˩ 
Other annual costs, fixed 
subtotal 

�˫3ĳŚɢĿɂŚǛ͆  

̛̲ʰƾ̊;Ńü̊Ϳũ˩ 
Other annual costs, variable 
subtotal 

�˫3ͥöȸ̊]bn  

ƀ͐]bn;ĳŚ̊Ϳ 
Annual costs, fixed 

�˫ͮɶ3Ĝ˩ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ4ʱͳ-˘! 
ƀ͐]bn;Ńü̊Ϳ 
Annual costs, variable 

�˫ͮɶ3Ĝ˩ �˫ͮɶ3]bn3ãˮ�ëɥ-�0�ľ

Ĝ4ʱͳ-˘! 
 
 

T�s_�-1; 
 
��� �Ô� aY½�ª�ÚÌ�

ƀ͐źľđ÷]bn 
Annal market participation fee 

ʕ¥ɱͥöźľ1đ÷!G&@

3ƀ͐]bn 
źľ̲ɥʿ�ʡʭ̲ɥʿ1ǓƱ�
 

ͦʬ˺Ǚ]bn 
Balancing costs 

ͶöɯͥKěǨ͐�.1ͥöʡ

ʭ1ǅʯ!G&@3]bnʱͳ


æö¤ɂ1͑!Gś͝3ŀç]

bn
 

���/kW
]bn4ȜƉ0ͦʬ˺ǙźľK
̫�,	�G�4�3]bn�ͥö3źľ

Èȉ1Ġ=H,�G&@	çͣ!G3�İ

ͤ0ľĜA�G
��_4�HE3]bn

Kşͅ|�b3]bn.�,	�G�4S

r�Y�]bn.�,Þö!G�.�-�

G
 
ŋʢ]bn;ĕƊǛ͆ʗͿ 
Contract costs (transaction fees, 
etc) 

ŋʢ3ʰƾ1ƛ˞0ƀ͐ǓƱͳ ���/kWh-˘!ĕƊǛ͆ 

®3]bn3ʱͳ 
Subtotal other costs 

źľđ÷]bn	ͦʬ˺Ǚ]b

n	ŋʢ]bn3Ĝ˩ 
 

ɑûͥöĽŌ͆ 
Reactive power 

ʡʭ3ͥĶ˺ǙKşǦ1!GĽ

Ō͆ 
���/kWh
ǘÓ4ê̪Þö!G
 

LVRTĽŌ͆ 
Low voltage ride through 

ʡʭ3ŘŚƟʄÌ3&@3ĽŌ

͆ 
���/kWh
ǘÓ4ê̪Þö!G
 

źľͥöÈȉ 
Market price electricity 

QO�oyM��1ǓƱJHG

ƀ͐ſĹźľͥöÈȉ 
���/kWh
 

źľ˯ǮÈȉ 
Market price certificates 

QO�oyM��1ǓƱJHG

äɣė˃Sr�Y�ůƟ�˯ Ǯ3

ƀ͐ſĹźľÈȉ
 

���/kWh
Ǖʘ1DF	�G�4źľ|
�b-ˬŚ�HGľĜ��G
ǘÓ4ê̪

Þö!G
 
FITĔÞ 
Feed-in tariff revenue 

FIT1DGĔÞ
̫ ż4{�aR

Zn]bn3ǓƱ�3&@3ŀ

çǓƱ�.	ŏƎ0̍ǷëɲɞK

ʄÌ!G31Ä�
ͥ ö3źľÈ

ȉKĠ?ľĜA�G 

â¿ɱ0ʑĸ	{�aRZn3ˠȕ	QO

�oyM���ĩȐ̛̲K͏Ő�&ƀƄ1

ŷę�HG
ͥö3źľÈȉ;ĽŌ͆Ϳ�

G�4ĳŚÈȉĜ˩;ͥȥǛ͆KĠ?)1÷
�,AD�
ǘÓ4ê̪Þö�HG
 

®3ĔÞ3ʱͳ 
Subtotal other revenues 

�˫3®3ĔÞ3Ĝ˩  

�Ç ― �­�ô\
�������ô\���� 

�­�ô\
���� 
 
��� �Ô� aY½�ª�ÚÌ�

ʌƊñǆ͕.�,3	ʌ|�

b3ñƱ�˚ù͆ 
Upfront tax-based investment 
subsidy – as a before-tax credit 

ʌƊñ
΃΃΃

3ʌǆ͕1ť!GñƱ�

˚ù͆
ƕ),�3͆ͳ4ʌƊñ

|�b-{�aRZn1̸ɥ�

HG
 

{�aRZnƷ̍ʱͳ3õĜ.�,ʆ!	

̲ɥéƀ1̸ɥ�HGʌ|�b3ñƱ�˚

ù͆3õĜ
�H.ĝ õĜ�{�aRZ

n3ʱͳ;o�Ϳ�G�4ˬÕşͅ�&F

3]bn;o�/kWͿ1̸ɥ�HG
�3ʌ
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|�b3P�d�lOz4{�aRZn1

DGʌƊñ1̸ɥ�HG
ƕ),{�aR

Zn1ť�ÈÓ�͹�;{�aRZn3é

ƀ3˹ʌ͆ͳKûȁɱ1��GͿ
!:,3

ʌíÚ̱KĖ�ćɜ{�aRZn.!G

�	�G�4{�aRZnƯǲʿ�ĝƀ3

ʌǆ͕Kǲû1ëɥ-�Gˣ·ʇKƾ*�

4	��_�̻Ƹ-�G
ʌǆ͕4Ĵ�̮

̽ʌ13≯ɥ�HG;ƕ),ŵ�źɨǻ

�|�-40�Ϳ
 
ʌƊƔǆ͕.�,3	ʌ|�

b3ñƱ�˚ù ;͆ÅΆÙČͿ 
Upfront tax-based investment 
subsidy – as an after-tax 
deduction (e.g. depreciation) 

ʌƊƔ
΃΃΃

3ʌǆ͕1ļ+�ñƱ�

˚ù͆
ƕ),�3͆ͳ4ʌƊƔ

|�b-{�aRZn1̸ɥ�

HG
 

{�aRZnƷ̍ʱͳ3õĜ.�,ʆ!	

̲ɥéƀ1̸ɥ�HGÝ˖ʌǆ͕
�H.

ĝ õĜ�{�aRZn3ʱͳ;o�Ϳ�

G�4ˬÕşͅ�&F3]bn;o�/kWͿ
1̸ɥ�HG
�3ʌ|�b3P�d�l

Oz4{�aRZn1DGʌƊƔ1̸ɥ�

HG
!:,3ʌíÚ̱KĖ�ćɜ{�a

RZn.!G�;	�G�4{�aRZn

Ưǲʿ�ĝƀ3ʌǆ͕Kǲû1ëɥ-�G

ˣ·ʇKƾ*�4	��_�̻Ƹ-�G


ʌǆ͕4Ĵ�̮̽ʌ13≯ɥ�HG;ƕ

),ŵ�źɨǻ�|�-40�Ϳ
 
ñƱ�˚ù͆ 
Upfront cash investment 
subsidy 

{�aRZnß¿1Ĉ@GõĜ

.�,ʆ!	ñƱ�˚ù͆3ʱͳ 
{�aRZnƷ̍]bnʱͳ1Ĉ@GõĜ

.�,ʆ!	ñƱ�˚ù͆3ʱͳ
 

fyn���3ëɲ 
Soft loan advantage 

fyn���3ëɲ.4	̃ Öë

őɞ3ɈŀõƊʱͳ-�G
 
fyn���1DFɠ˖źľ͆ëDF½͆

ë-3���̣Ƚ�ė˃
 
ĸÛ3̍ǷƯǲȖ 
Local equity ownership 

ĸÛ3ƯǲȖ1͑!G�è3˞

´Kǁ�G&@
 
m���Z-̸ɥė˃;ǰ½ 20ͼͿ 

ÙČǴ͐ 
Depreciation period 

{�aRZn3ÕĦK̍͆˺̵	

·˩�D7ʌ͆ťʘ.�,ÙČ

!Gƀǘ3Ĝ˩ 

 

Ĵ�G�4̮̽Ǖƃ3Ȱ«

ʌɞ 
Corporate tax rate – national or 
federal 

̮ �̽�ŉǕƃ�{�aRZn1

˹!ʌɞ3Ĝ˩ 
ͼ-˘ʆ 

źɨǻ�G�4ŵǕƃ3Ȱ

«ʌɞ 
Corporate tax rate – municipal 
or state 

ĸǞˇȬ¿�{�aRZn1˹

!ʌɞ3Ĝ˩ 
ͼ-˘ʆ
źɨǻ	ɻ	ŵʗKĠ?
 

 
 

�­�l���� 
 
��� �Ô� aY½�ª�ÚÌ�

şͅ|�b3ʌ 
Capacity-based taxes 

���/kW-ʆ�HGƀ͐ʌͳ ȢƀǓƱ�:�	�D7ƀșŃü!Gşͅ

|�b3ʌͳ 
FITĔÞ;ÅΆɯͥͥöͅ|
�b3P�d�lOzͿ 
Feed-in tariff revenue (e.g. 
production based incentives) 

FIT �G�4ɯͥͥöͅ|�b
3P�d�lOz1DGĔÞ
̫

ż4{�aRZn3]bnK̸

�31˞Ȩ�HGŀçǓƱ�1	

ŏƎ0̍ǷëɲɞK÷�&Ó
ͥ

ö3źľÈȉK÷�GľĜA�

G
 

â¿ɱ0ʑĸ	{�aRZn3ˠȕ	QO

�oyM���ĩȐɱ̲ɥK͏Ő�&ƀƄ

1ŷę�HG
ͥö3źľÈȉ;ĽŌ͆Ϳ

�G�4ĳŚÈȉĜ˩;ͥȥǛ͆KĠ?)1
÷�,AD�
Ǩ͐ÇœǛ͆íƄK̸ɥ�

,�GĴ;oPkʗͿ4	ƀ͐3ǘÓ;Å

�$H�ƀ͐K̫ ,�Ś�,�0�,

AͿKÞö!G
 
FITǕʘǴ͐ 
Feed-in tariff policy period 

FIT �G�4ɯͥ˚ù͆�ǓƱ
JHGʱǨ͐ 

{�aRZn1ƦŚ�HGʪȽɱƕŎǴ͐

K̔�0�ʜı
�3Ǵ͐�ɮ0H5 FIT
3ǓƱ��|�Aɮ0),�Gė˃Ɵ��
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G
FIT ǕʘǴ͐3Ĝ˩ÓK��1Þö!
G
 

ɯͥͥöͅ|�b3ʌƊñ

ǆ͕ 
Production-based before-tax 
credits 

ͶöɯͥKùƭ!G&@3ɯͥ

ͥöͅ|�b3;!0J( kWh

�&F3Ϳʌǆ ;͕ʌƊñ
΃΃΃

1̸ɥ

�HGͿ
ƕ),�H4ʌƊñ|

�b-{�aRZn1̸ɥ�H

G
 

{�aRZn3ʌ͆ǓƱ�ñ
΃
1ʌƊñ|�

b-̸ɥ�HGɯͥͥöͅ|�b3ʌǆ͕

;���/kWhͿ
ƕ),{�aRZn1ť�
ÈÓ�ņ��;{�aRZnéƀ3˹ʌ͆

ͳKûȁɱ1��GͿ
!:,3ʌíÚ̱K

Ė�Gćɜ{�aRZn.!G�	�G�

4{�aRZnƯǲʿ�ĝƀ3ʌǆ͕Kǲ

û1ëɥ-�Gˣ·ʇKƾ*�4	��_

�̻Ƹ!G
ʌǆ͕4Ĵ�̮̽ʌ13≯

ɥ�HG;ƕ),ŵ�źɨǻ�|�-40

�Ϳ
 
ɯͥͥöͅ|�b3ʌƊñ

ǆ͕3ǕʘǴ͐ 
Production-based before-tax 
credit: policy period 

ƀ͐ʌƊñǆ͕�̸ɥ�HGǴ

͐3Ĝ˩ 
ƦŚ�H&{�aRZn3ˀɥƀǘ²ã.

!G
 

ɯͥͅ|�b3ʌƊƔǆ͕ 
Production-based after- tax 
deductions 

ͶöɯͥKùƭ!G&@3ɯͥ

ͥöͅ|�b;!0J( kWh �

&F3Ϳʌǆ ;͕ʌƊƔ
΃΃΃

1̸ɥ�

HGͿ
ƕ),�H4ʌƊƔ|�

b-{�aRZn1̸ɥ�HG 

{�aRZn3ʌ͆ǓƱ�Ɣ
΃
1ʌƊñ|�

b-̸ɥ�HGͥöͅ|�b3ʌǆ͕

;kWh���Ϳ
!:,3ʌíÚ̱ʘKĖ�
Gćɜ{�aRZn.!G�	�G�4{

�aRZnƯǲʿ�ĝƀƄ3ʌǆ͕Kǲû

1ëɥ-�Gˣ·ʇKƾ*�4	��_�

̻Ƹ!G
ʌǆ͕4Ĵ�̮̽ʌ13≯ɥ

�HG;ƕ),ŵ�źɨǻ�|�-40�Ϳ
 
ɣɤļɵ3ǆ͕;ʌƊ�ƔͿ

ǕʘǴ͐ 
Production-based after- tax 
deductions: policy period 

ƀ͐ʌƊ�ñǆ͕�̸ɥ�HG

Ǵ͐3Ĝ˩ 
ƦŚ�H&{�aRZn3ˀɥƀǘ²ã.

!G
 

ɑûͥöĽŌ͆ 
Reactive power bonus 

ʡʭ3ͥĶ˺ǙKË̯!G&@

3ĽŌ͆ 
���/kWh 

LVRTĽŌ͆ 
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