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Abstract 

 The energy resources of Taiwan are mostly imported and are rarely 

produced indigenously. To achieve the goal of energy independency, the 

exploration of renewable energies as alternatives of fossil fuels has 

become an urgent energy policy for Taiwan in recent years. The 

overwhelming majority of renewable energy is clean and has advantages 

of eco-protection, security, and emission-free to the environment. 

 The windy geographic nature of Taiwan has made wind energy an 

excellent renewable energy resource to be explored. Same as developing 

a photovoltaic system, although small wind energy generation system is 

a mature technology, the capital cost for setting up a small wind system 

in main island of Taiwan is comparably higher than the traditional power 

system if without any governmental subsidy. Wind energy generation 

system is not to replace but assist the traditional power system. A 

cautious selection of installation site for wind system will definitely help 

to enhance the efficiency of its electricity generation. Moreover, with 

incentive programs supported by the government and the combination 

strength from users, manufacturers and investors, the small wind turbine 

industry will have a bright outlook in Taiwan. 
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 This project aims to analyze a feasible promotion mechanism and 

the associated business model for accelerating the prosperity of domestic 

small wind industry. It will endeavor to collect and evaluate the technical 

capacity and R&D status of small wind industries, acquire and study 

exemplification cases of business model for distributed energy system in 

foreign countries, and then discover the best promotion exertion that can 

be collaborated by the government, manufacturers, investors, and users 

of our country. 
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2. GWEC(2010), Global Wind 2009 Report� 
3.AWEA(2010), “Small Wind turbine Global Market Study 2009”. 
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%
� Y M N   Ó µ�� Î6 ö 
p @­ÔÎ 37%ð� Y ~ �� 


p @ � q 2010%
 63% ` ÷ Ø d ­ß Ðg =j � ` R �� µ� 
�
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�(� t � ´ T t �$ a b ¡ )
	 c ²R S 2012 %½ z � Y p � Ü

¨ � 88%­� 9,165,­�� ì ù Ó E �t � M N² 

 ����� ³� $ � �
] 4 E �À� à a �¤ ¥ <� � ö

d­ 8 ê Ó ¾ e � f * f g � h P< ¡ \ ¡ ² i � ú û ¯ j ¸ ¹ 1


 ú þ ­ k � ú û <a n ê S � N; � × í¤ � � � $ g =� ¿ ­

e / � à a �� ¤ ¥ 
? @²@É: � l � ## m n o } p ­q � r

s ¡ ²Û���� � * 4 ³J + â| Ó í 2 ¸ J + 
� o @ 
 ø

A­Ö! � J ö � ® ù ���� � V � ¢J + �²Û³� � � �


] 4 â­E �| ] 4 ³ f * f g <� à a �¤ ¥ ² 

> t T xy 
 u v­2011%� ' ���� � 1kWµ` 
v w .

/ xy ÔÀ � ,� 355 é/ç­q 2010 %
 322 é/ç ! Ø â�ðÛ

1kWµâÔ � ,� 191é/ç­| Ó p 2010%
 198é/ç ! � ` ÷ ²

U � ­Ð \ � [ �� o w x å� q�­Ðß ' \ xy � Ý q \ � [

�� À�²½ z 2012 %v w . / xy ù w y I X 2011 %
   Á ­

z � { 1kW
. / xy ù � r ` 3 � 352é/çfh²ò µ¤ � � �


���� � ê ë ­Ð \ � [ ���� � o w x å� q�­ø µ 2011

% � { 1kW
 \ � [ ���� � v w . / xy Ôê ? 633é/ç­I

X � + � { 1kW
   v [ ���� � 
 3|(215é/ç)ðÛ 1kWµ

â
 \ � [ � �| Ó 248é/ç­ÔÀ   v [ � �
 1.8|(139é/ç)² 

 � $ ���� � ' ( � á ' ( } ~ V ­ñ� $ ? C . / V � ­Ð

ß � � � � DM � � 34 ��! 5 6 7� 8 9o: ; > 6 ­@É�

��� � Õ ' ( à 78 9¡ ­µ? @! "� 6 ­¯ t � � � ' ( 


=( * ¿ > 6 ­® � � ù ß * ¿ > 6 _ 4 �,- 
� � ­¯ t ° ±

� � ¯ Ø =�4 e �7g � e Ì Ø ] =� e Ì � . =<¦ § b¤ �
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� ¹ ³> ��
* ¿ � 6 ð® Â µv C 
ú û Â � ú þ �' ( Â �

ú þ ­µ: ; ,- M N34 ����� � À� 
B C � � ­� S 1

¯ Ø � $ : ; ���� � ' ( oDM ² 
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RRRRMMMM� � S + P T U� � S + P T U� � S + P T U� � S + P T U  

VVVVMMMMW X � � � � � � Y Z [ \ ! "W X � � � � � � Y Z [ \ ! "W X � � � � � � Y Z [ \ ! "W X � � � � � � Y Z [ \ ! "  

 D ¢���� � � �� ' ( à 78 9o] 4 Ë Ì a � © ­Ðß ­

Ø d � 3s � Ú¢� � ¢! 5 6 7� 8 9
���� � � ' ( à 7

8 9­̄ Ø w � � �� } 0 o« ô © Ï Ð­µ� ) ' ( � ] 4 ²2011

%����� � oij . / < V µ�� (307MW)�T� (198MW)<

U� (65MW)ÀP Q á +ö o� 3(m 2)²� �µ�� � �åý 6 À

7 )²�� CWEEA 2012%9� 343E � 	 ' g =) * �  ­2011

% � � . / < V Ô 66.6MW­' Ç ��ç � 15.9 Ýéðt u V Ô�

165,500 Ö(%åý » 29%)­� �µ 1kW µ` ' \ Y Û � V p @ 6

�­� 93.3%ðt � Ö! � � 5.2 è Ö­� � f � �7�� � � � �

@ 1 
 �º» ¼ » �� F7< � � � � 7� Àt � V á 2ö 
g

=­ÔÎ, t � V 33.22%²' \ H r Ö � ­� á 1kWµâ' \ d �

t � u T M N­1kWµ` ' \ | µ� à a �¤ ¥ ã d ² 

m 2�2011%E �� 3���� � � ��   

2011%�   ��  T�  U�  ,-  

���� � Ä �  ≤50kW ≤100kW ≤50kW ≤10kW 
t u V (Ö) 165,500 11,140 6,054 5,331 

% � � . / V  66.6 MW 
113,500Ö 

197 MW 
7,303Ö 

21.82 MW 
3,068Ö 

- 
320Ö 

i�. / V (MW) 307 198 65 - 
' \ xy 1 

(� ,�é/ç) 
54* 174 116* 

311 (<1kW) 
170 (≥1kW) 

' Ç 2(Ý� ,�) 68.6 34.5 26.8 4.42 

��1. � � � � � � � � � � �� � � � � � � � �  ! " � � 
 

2. # $ � % � � & ' � 4.8��� �% � � 30��� ( % � � 48�) 
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3. � � * + , - . � ( / 0 , - . � ) 1 2 � 50kW � 3 4 - . � �5 6 � � -

7 8 9 : ) � � * ; < � 0~1.5kW=1.5kW~15kW> 15kW~100kW�? @ A �

� * : ) � � B C / 50kW~100kW � , - . � D E 
 

� � � � �AWEA(2012)=Renewable UK(2012)=F G H (2012)�I � J K (2012)
 

 T� Ó � á P Q ���� � : ; µ<' ( FR 6 õ ö 
� 3o

�²��T� �1 Æ Ý (AWEA)2012%¹ Ñ Å Æ ­T� ���� � Y

Û V À 7,303Ö­� �µ 1kWµ` n � ' \ Y Û � V p @ 6 �­Ô

Î 70%ð� �gh » � 90%­' \ 54%Àt � ­t � p @ö r ¯ �²

Ðß ­Õ $ 2011%T� ���� � . / V ` ÷ 26%­ñ V P T� g

=t u V � á �%w p � Ûâ� 13.4%(O 2a)²D ¢T� M S 
 s ­

f * M N� � NÂ � � ! 5 6 7� 8 9Ú¢���� � í� j k ­

� ���� � � � Ê d + � ] 4 FR ­P Q � �� Å åý ðÐß T

� 1 
 ÖÚ���� � 
FR � � Ò � Ù ¥ � j � 
: [ � &² 

 À: ; ���� � ­T� � � ú û g 2008 %
 p � ' ( à 78

9­������ � e / å� 30%­�2009%« ô � � � 8 ¦ § � �

�The American Recovery and Reinvestment Act of 2009� B �Ñ ¯ Ø

¦ § � � �Investment Tax CreditðITC��� � � § ­µ<� ) � �

� � ¡ � ? ­ Ë Ì [ � � n 8 	 1 
 e Ì ²Ûa » ú û � Ó ¯ Ø �

� ú þ ­µ� » À@­T� � » ú û Ú¢�¢ 10kW 
���� �

U ¯ Ø �ç 3Té. / ��² 

 �¢U� ­³ú û ú þ ö � � � ` ­åÀP Q ���� � � +ö

� �­��U� Renewable UK ({ BWEA¢ 2012% � N ) 2012%¹

Ñ Å Æ ­2011% 100kWµ` o����� � U� � $ Y Û V À 3,068

Ö­³. / V Ö! 2011% � � . / V 21.82MW (åý » � 53%)­i
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�. / V � � 64.9MW²½ z 2012 %U� � � . / V � ¨ �

53.3MW­Å Æ 2012 %� �ù ö r åý ²1.5kW~15kW 
' \ n �

À 2011% � � . / V åý 6 7 
Ö! ­Û 1.5kWµ` � � . / V å

ý » | ï % � � (O 2b)­Å Æ U� 
���� � � �FR í � Ê ö

< V <ã ä FR 
 
 Ù ² 

 

(a) T�  (b) U�  

� � � � �AWEA(2012)=Renewable UK(2012)=� L M N O 
 

O 2�2011%T� � U� ���� � . / V  

 U� ú û ³: ;   � ¯ Ø 34 ���� � 
. / ��(� kW �

��æ U A ­â¾ � æ A ¡ U A )­2010%
 s � ? @ 8 	 1 
 71

¢ n É » (Feed-In Tariffs; FIT)� ? ­£ Ú���� � ¯ Ø } 0 ½ n 7

x²2012 %����� � ½ n 7xn � ! À+ # ­n � � �½ n 7

x � �­�¢ 1.5kW�� � ½ n xy �&7�� 0.342U A ­1.5~15 

kW�&7Ô 0.267U A ­�¢ 15~100 kW�&7| Ô 0.242U A ð

wq¢� ¡ n ' ( à 7� Å qÀ } 0 ­µ�¢ 4kW ' ( à 78 9À

@­�&7| Ç 0.21 U A ²ß � ­ £ Ú 50kWµ` ���� � ­�

F 1,000 &7® ¨ ¤ � 1 ; � o 8 	 1 
 � � ¥ ¦ (Renewables 
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Obligation CertificatesðROC)­ROC ¨ B C � � ¡ § ­2012/13%


¡ § xy À� ROCÔ 40.71U A ² 

 ¬ � ���� � � � ¨ G © Ä åý � Ù ­E �] 4 ° ± H � � 


� # 8 	 1 
 o U ª � 7ä < « ¬ �7ä ] 4 �Ò 7ä M No7�

Ø h < ­ ï ® ¯ * 4 ¡ ­ M � ú û À� E � ° 3ð � � �8 9
]

4 â� ï ± > ? � � ² ¬ � ���� F7 Æ Ý (JSWTA)9� ² �

2010% ³ À ´ ­ ¬ � � ��� � (1kW µ` )� ���� � (1~20kW)

i�. / V � � 9,494 ,­� � 97.5% � ¢ ñ ò �­ã ä � ] Î

2.5%²¬ � $ � µ ¢ 2010%: t � M S Æ K Ý ç 	 4 � ¶ � Þ · B

� ( � ? �­Ú¢ � Þ ���� F78 9�20kW µ` � Ô � Õ � (

¸ P h ¹ 6 � 1/3��­� M � ú û U ¯ Ø ��­@É � ^ k ¯ Ø �

� 1/6 . / å� ²2012 % 4 > } º 6 � 
 8 	 1 
 71 ¢ n É » ­

20kW µ` . / n � ���� � o ¢ n É » À 57.75 ¬ �/&(Ô � ,

� 21.95é/&)­* �¢ø í� 
 � # 
 8 	 1 
 . / ( ' ( à 78 9

À 42 ¬ �/&)² 

 �¢ » � � �­ » � ú û : [ 2020 % ¸ ¹ ¼ ½ ¡ è e �� ­Ú

¢ � . 3kW µ` ���� � Õ ' ( à 78 9­ 6 ���e / å�

60%²¾ ¿ � í 7Ö���� � ^ � . / ��­� �í 3Ö � À� $

� � 1 
 } ~ 
' \ ­Å Æ ,- ���� � ' \ ³� C � � ` R

â­ � ï ± Å G � � ü ý � ² 
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]]]]MMMMW ^ � � � � � �W ^ � � � � � �W ^ � � � � � �W ^ � � � � � � 2011C_ ` a � � [ \ ! "C_ ` a � � [ \ ! "C_ ` a � � [ \ ! "C_ ` a � � [ \ ! "  

ö ��� � 9 : C D �­,- ' ( å & Ö j E � ­ $ Û > 0 ¢

,- ³ F � Ä ���F7� µ<¤ G 78 9(UPS)
 I J � H ­,-

���� � g = � Ë Ì 100%g� 1 � ­10kWµ` o���� � G

í 2038 9g ¦ Þ s F=( � ' \ ­ìgí\ P t u ÀE ­U í B

J 3 K O = g =­' \ t � p » � 94%­® µ�� � � » �� ´ T

» ÀE �Y Û M N²� Fà � � ¥ ­1kWµ` ���� � í 153µ

â( b� F� 24 �' \ ­1~10kW �� � í 18 3µâ( b¦ Þ 44

�� �8 9s F­10kW µâ| í O 1 � � ø ¦ Þ 400W�25kW <

150kW���� � s F(m 3)² 

m 3�,- ���� � g =� � � � r s F� � 

�6  g = À »  « ) �6  

�
  

�
  

�
 

,�7(Delta) 300W, 1kW gí\ P 
Á °(i-wind)** 300W, 2kW, 4kW, 10kW* gí\ P 

w Â (GPM)** 200W*, 5kW gí\ P 

� Q (LAE) 5kW OEM V �  

±é(Teco) 1kW gí\ P 

Ã �(SINTA) 400W* gí\ P 

Ä Å (Fukuta) 400W, 5kW gí\ P 

Æ Ç È (Compowe) 100W, 300W, 500W, 1kW gí\ P 

� � 1 


(Hi-Energy) 

70W*, 300W, 700W, 1.5kW, 

3kW 
gí\ P 

É � (Holy) 1kW~3MW gí\ P 

�
�

�
 

R 1 (Power 
General) 300W, 1.2kW, 3kW ODM V �  

S 
 (AREA 400W* gí\ P
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�6  g = À »  « ) �6  

Group) /OEM/ODM 

Ê k �(FGD) 200W, 1kW, 3kW, 5kW, 10kW gí\ P 

â p (Sunteck) 3kW, 7.5kW gí\ P 

,�7(Delta) 400W, 1kW gí\ P 

� Q (LAE) 300W, 1.5kW, 3kW, 5kW OEM V �  

Ã �(SINTA) 400W*, 2kW* gí\ P 

¶ R (Boltun) 100W, 300W, 600W, 1.2kW gí\ P 

±é(Teco) 2kW, 3kW, 5kW* gí\ P 

Ë Ì (Jetpro) 100W, 200W, 1kW, 5kW* gí\ P 

Í ¯(Spirox)** 2kW* gí\ P 

É � (Holy) 1kW~3MW gí\ P 

â T (Aerofortis)** 
250W, 600W, 1.2kW, 3.5kW, 

9.5kW* 

OEM V � /gí\

P 

R 1 (Power 

General) 
400W, 600W, 1kW, 2kW, 3kW ODM V �  

��1. * P Q � R S � � T 
 

U U 2. ** P Q V � W X Y Z [ \ ] ^ _ ` a b c 
 

� � � � �� � + , - . � S d 8 9 (2012)
 

��,- ����� � FR Æ Ý � ,- « ô � � W 2012% £ Ú

,- � á � í 	 ' ? Î 
���� � < K O = g =B C ' ( ) * �

 X Y ­° è ,�7�� Q � ¶ R � Ë Ì � Ä Å � � �� Ï Ð �Ê

k � � S 
 ¡ 93g =­2011%� ' ���� � ' 1 �? 36,951,­

q 2010%¯ � 12,419,­� ½ z 2012%¨ � � � 37,205,ðt u

V | Ð�� � �
 4 ; ® � Z � ­2011 %` Ñ � 5,331,­q 2010

% � � 29.8%­ñ� � 2012%I ; G  ­g = Ò Ó ½ z 2012%¨ ¼

�� 8,505,²Û³' Ç Ö! ­2011%' Ç Ô � ,� 4.42Ýé­w
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q 2010% � � 24.7%­ñ½� 2012%¨ ö r åý (m 4)² 

m 4�� $ ���� � o) ( �   

 2010 2011 2012(e) 

' 1 (,) 24,532 36,951 37,205 

' V (,) 7,395 6,581 9,555 

t u V (,) 7,589 5,331 8,505 

' Ç ( � ,� ¡ è

é) 
587 442 1,759 

¦ § �  274 179 998 

á ( � �  226 224 243 

� � � � �� � + , - . � S d 8 9 =� � L e R f M (2012) g h N O 
 

ò � ' \ t u V o$ � Y � & ê ! "­2011%o$ Y � V À 320

,­� Y | À 5,011,­� Y p � À 94%(m 5)ð� X / %� �! "

ê ë ­Õ $ � $ � ¢ 2010%s � : [ 8 	 1 
 71 ¢ n y &­ñ�

��� � � �® � > ? Ô Õ Ö Ì ­� $ . / V ® � � Å åý ­� Y

ì ÀE �� �²2011 %° è � t < × § � Ø � Ù ¡ � ´ T t M N^

� �� åÀ,- E �� �­÷ � Y p � 43%­�� : ã � #ö � �

÷ 35%²R S 2012%­g =½ z �� � �$ j ù ¼ Ú ­ù 8 &åÀ

W � E �� Y M N­� �÷ p ù � 42%ð� 
 ú t � 3o� �� ù

åÀW � ` R o� ¸ (÷ 26%)­� Ó X % V P � Y � ��åý � ë 6

û o M Nð � t <� ´ T t M N
t u V Î p ù ` ÷ � 21%­Û u

t <T� ³� Y � � © Ä åý (O 3)² 

m 5�,- ���� � $ � Y t u �   

 2010 2011 2012(e) 

$ Y � V (,) 409 320 465 
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 2010 2011 2012(e) 

$ Y p �  5% 6% 5% 
� Y � V (,) 7,180 5,011 8,040 
� Y p �  94% 94% 95% 

� � � � �� � + , - . � S d 8 9 =� � L e R f M (2012) g h N O 
 

 
� � � � �� � + , - . � S d 8 9 =� � L e R f M (2012) g h N O 
 

O 3�W � X +%� Y � �Z [ ! " 

ò ����� � o� �ê ! "­2011 %,-   v [ �� � 
t

u V À 4,496,­ÔÎ, t u V 84.3%ðñò µ' 1 ê ë ­2011% \

� [ �� � ' 1 À 26,600 ,­ÔÀ   v [ �� � 2.6 |­mÆ � $

g =  Ó w y ë J \ � [ �� � � �­® j � B C º � ²µ) ( �

ê ë ­ D ¢ \ � [ �� � v w ; xq   v [ À�­ c   v [ �� �

) ( � Ç Î V Ô �� � ' ( 74.7%²ñg = Ò Ó ½ � 2012%
� �

j k ­V P ' ( t u V × q 2011%åý ­Õ $ µt u V ê ë ì µ  

v [ q�­ñ \ � [ �� � åý » ù � 272%­� Å �¢   v [

(20%)²B �Ñ ! " U ä Â ã ä � �
t u � & ­2011% U ä �� �


t u V ÷ � $ , t u V 
 98%­ñ > 0 ¢� C â: [ FIT ú þ u
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v­ã ä ��� � j k 2012 %ù � Å ¯ �­t u p @ù ¨ â��

13%² 

³' \ xy Ö! ­�� � $ ,�7�� Q � ¶ R � � �� Ë Ì

� Ê k � ¡ � t u ���� � g =ø ¯ Ø ¹ x­' \ n � � 100W�

10kW × íg =: t ðò µa 3g =t u V ¿ À� � B C . / å� �

� v w ! "­V P ÛÜ ­2011%v w �W . / å� ÔÀ � ,� 301 

é­ \ � [ �� � q   v [ v w . / xy �Ô 80%²µ� $ 8 	 1


 Ú¢���� � o ¢ n É » e Ä ­Ç £ Ú 1~10kW n � � �B C

7� ½ n ­Ðß � � � ù ' \ n � µ 1kW B C N ! ð2011%� $ 1 

kWµ` ' \ v w . / xy ( ã ä � è ó y ¶ � � . ­ U ä � è 7 Û )

�WÔÀ � ,� 311é­q 2010%÷ � 3.4%ð1~10kW | ÔÀ 170

é­q 2010%` ÷ 14%²U �� ¥ ­ò � ã ä �� U ä �' \ xy

B C ! "­2011%ã ä �' \ 1 kWµ` ' \ v w . / xy ( è ó y

¶ � � . )�WÔÀ � ,� 298é­1~10kW | ÔÀ 167é(m 6)² 

m 6�� $ ���� � v w . / xy �   

                          ; � Üé/W 
�� ó y  9�§ � $ <  2011% 

1. V P . / xy  63g =, 16�� � 301 

� { 1kW 43g =, 6�� � 311 

1 kW~5kW 53g =, 10�� � 170 

2. ã ä � 63g =, 16�� � 271 

� { 1kW 43g =, 6�� � 298 

1 kW~5kW 53g =, 10�� � 167 

3. U ä � 63g =, 16�� � 288 

� { 1kW 43g =, 6�� � 317 
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�� ó y  9�§ � $ <  2011% 

1 kW~5kW 53g =, 10�� � 180 

4. \ � [  23g =, 8�� � 433 

5.   v [  43g =, 8�� � 202 

��1. � @ i � j k , / l m n � o ! p q �r k , s / t u p q 
 

    2. �  � � v � w x y z { | } ~ � � � �� � � � �  � � 
 

� � � � �� � + , - . � S d 8 9 =� � L e R f M (2012) g h N O 
 

�¢' \ ] 4 � �Ö � ­2011 %� $ E �] 4 � �À� à a �

¤ ¥ <� � ö d­³ÝÞ]4Ö��$®Ò./]4ð½z 2012%

³�Z� � * 4ùÝ í � ß © å ý ­Û f * f g o* 4�ù� � ­

U � ¾ e � Ó à M N ¡]4à � |À © Ä å ý (O 4a)²�¢t � '

\ ]4­2011 %E � �� À f * f g �� à a � ¤ ¥ � Ó à M N <

ÝÞ]4¡ð2012 %½zJ + V � ���� � � 
� o ùÝ ¢��

�� @ 
 ­Ðß�Z� � < � � ö d 
* 4ùÝ � � ­Û� à a �

¤ ¥ �� M ,<ÝÞ * 4|À © Ä å ý (O 4b)² 

  
(a) ,- ��  (b) t � ��  

������ � + , - . � S d 8 9 =� � L e R f M (2012) g h N O 
 

O 4�,- ��� � � �$� �� ' \ ./]4�    
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bbbbMMMM� � � � � � � c d e � ! "� � � � � � � c d e � ! "� � � � � � � c d e � ! "� � � � � � � c d e � ! "  

 ��� µ:;' ( à Ë !5 6 7 � á JÀ{ |­B C�� 0 1ª

z² â ´ ù�� N !Àã ä �< U ä �­ã ä �° è }� Å � Æ �

�� � � Jö � ½ ã � U ª � � ��� ª ä · M N 34�� å æ Ã

ç < è ä }p¡]4�� ð U ä �|° è � à a � ¤ ¥ <� M ,¡

]4�� ²z é � H � ê F B Cµ`/ à $ � ë = X Y < ì e { |Ü 

1. ¯ t a � ¸ �� ¨./o¥ j � ë ¤ ý &�J + í � µ< � 3e

� ¡ î 8 § �² 

2. e Ä a � ¸ �� ./o� � � � � �:;� 6 ­@É�} ï ./

�� � o� V­< ; � ./Vo� �­µz é P � :;o 6 ö 0

1² 

3. D M �� M N � ) ë = ­� � a �� N � :;� 6 ­� § 
 ë =

� ð b:;p @�� ­® e Ä ü�ý �o:;./� ¸ ­ü� }

´ :[ � § 
 I J N S ­ü�ý �! q ì e À� 2015 %�2020

%< 2025%²µ}� Å � Æ � �� o Å ( N À@­v w � ) ö ¢

4m/s M N Ô÷Å ( N , ¥ j o 3%­v w � ) ö ¢ 3.5m/s M N |

÷ 39%­c ì e ü�´ D v w � ) ö ¢ 4m/s M N s � :;­�ý

�8 B Û ~ v w � ) ö ¢ 3.5m/s M N ¿ :;² 

 ³â ñ á ¯ ì e <:z{ | ­̀µ`ù á a � ¸ �� B C ò � �

�­a � ¸ �� o� é � 6 Ém 7øÆ²�m 7À@­a ]4à �

o 6 ö 0 1À�.0 1z é ; � (a) ó â� ; � �.� V(b)8 ó µ�

.� � � n � (c)­Ûi �:;� ¸ |¡¢ 6 ö 0 1 ó µ(d)² 
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m 7�,- F R ���� � � o�� 0 1:z{ | 

 
������+ , - . S t � c � S d � � R f ) � �� � L e R f M �2011
 

� 1�r � � � , � � � � � =� � =� � =� o *x � � � � � ��� s � �

� � � =� � >� � � ; �� � � s   ¡ ¢ £ ¤ r � x � ¥ ! " 1kW~3kW *

+ , - . � 
¦ § ¨ ¢ � �� � © 1 ª ; « � ¬ ¤ 10%=20%> 30%*� � ­

® ¯ � ) � � 

� 2�- ° ± ² , ³ ´ *µ ¶ · ¸ C ¹ º � » ¼ =½ ¾ ¿ À =Á Â =Á Ã =Ä Å

Æ >� ¸ K 
� º � » ¼ � Ç �� � º � » ¼ � È � 3,823m�É 20 Y Ê o !

Ë � 100W~300W *+ , - . � �¦ § 1 � =�=� � Ì ) � � Í Ç � ¬ Î 2%=

5%> 10%�� ) 
 Ì ) � � µ ¶ � 

� 3�� �� � � � Í Ç � - ° ± ² , ³ ´ Ï Ð 
 

(�)�}� Å � Æ � ��  

 ��� ù}� Å � Æ � �� Ä � À Å ( N < µ ¾ p N � # ²��

,- Å ( 4 M Ø h � � �§ ¦ ä  (99 %& Å ( N 9 �!" %¹ ) 


9 �§ �­ ì e ��} ï �.�,��� � F 7 � ­:;
� � F
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7 � n � À 1�5 kW­|½zÔí 41�202 MW
./0 1²� 2015

%
i �:;� ¸ ù¨�? 8MW­2020%¨�? 46MW² 

 (#)� � Jö � ½ ã  

 M Vö d ã � �  q ð ­À./��� � � o I J M Y­�� )

J ô 95�98%o) J9 �%¹ ­�% O F o õ ö õ ÷ ø ù T (RC)J

+ ú J � û �Ô 800�1,000í­ì e � ê 15%�% O F J� � VÔ

800í­�J + ~ Å »À 70%­|¨:z�% � Jö � Ôí 560í²

ò³��í � Jö � �.+,��� � F 7 � ­|� 2015%
i �

:;� ¸ ù¨�? 3MW­ 2020%¨�? 11MW² 

 (+)� U ª � � � 

 ,- Í í 121íU ª ­v w � ) � 7~9m/sec­� 1§ 
 ü ý­�

�$ú Öeú ~9 �­,- U ª M N � í 76,108e²òü�D¸ ª �

þ ��� T �S �
3e(÷, U ª e� 
 7%) s � :;­��|B

Ûõ ö ¸ ª �þ �< � ³ P N (÷, U ª e� 
 48%)­Ûý �|ó �

³øí U ª 3e× ./ 1�3kW��� � � ­� 2015%
i �:;

� ¸ ù¨�? 1MW­ 2020 %�2025 %|¨! q �? 15MW <

46MW² 

 (2)�� ª ä · 34� 

 ,- � ª 2¥ � · ­Ðß� ª M N � · ê S ÜÀ./��� � �

o I J M Y­��$ú Öeú ~9 �­,- � ª � · ê S 3e� 16

k �­87 ê S � N ­, �e� � í 1,655,607e²ì e ��e�.�

, 1�5 kW
��� � F 7 � ­|� 2015%
i �:;� ¸ ù¨�
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? 24MW­ 2020%�2025%|¨! q �? 66MW< 174MW² 

 (A)� å æ Ã ç � è ä }p 

 È}� Å � ¡ö � �3 m 4e� ­�$}� e @ ÜÀ I J 
� ¸

�� ­��� G Ä � Ò p N � å æ Ã ç � é �}p� ¸ � � è ä }

p� å æ æ � � � � æ ( � 	 ) ¡¿ À:;� ¸ �� ²µ � Ò p N

À@­��¡ \ Ö Ó à � 99 %9 �%¹ ­P , � Ò p N � 32 3²

� J � ¸ �� Ü��Cú W Ã À Ý �¡ \ Ö Ó à � �$ú Ö) J ô �

� ) } ¤ � � � 
 � � � ¡ \ Ö ç 4 
 K � �Cú W Ã À Ý æ ( ô

æ ( 9 �%¹ (99 %§ �)<Cú W « JÝ � y M O � ¡9 �§ �­

e Ä :;� 6 ²µâ , �� 2020 %
i �:;� ¸ ù¨�?

65MW­2025%|¨�? 89MW² 

 (�)�� à a � � ¤ ¥  

 � à a � � ¤ ¥ À�$��� � � ] � 
]4 # �­�./ ò ;

�Ë í 8 Ó T � 
¿ 4­Ðß� I > & � � q � ­��� G Ä g C

� ë � � � J + � æ Ý� æ s � å � î�� � ¡¿ À� à a � � ¤

¥ o� ¸ �� ð� 2015 %
i �:;� ¸ ù¨�? 1MW­ 2020

%�2025%|¨! q �? 6MW< 12MW² 

 (�)�� M , 

 D¢� M ,�Zd e /¢e� K L N S ­,- ( bÜíù� � �

�.¢� M ,â
 ? Î ²��� D M �� ��� � � ./?@­Ü

ù� M , � Þ � ê :;
M V�� ­���3 \ ¦ _ � À Á Ý

(National Communications Commission­NCC) 2011% 7 > 
 \ ¦ _
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� � ( �  , � 9 �­2G � î � M ,� í 6,387 í­2G � r � M

,í1,684 í­3G � î � M ,í15,544 í­3G � r � M ,|í2,721 

íð|� 2015 %
i �:;� ¸ ù¨�? 1MW­ 2020 %�2025

%|¨! q �? 2.6MW< 5.2MW² 
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ffffMMMMW X � � � � ! g  7 � h i � � j k a �  l m ! "W X � � � � ! g  7 � h i � � j k a �  l m ! "W X � � � � ! g  7 � h i � � j k a �  l m ! "W X � � � � ! g  7 � h i � � j k a �  l m ! "  

 � á �=( � ]4o34��!5 6 7 � 8 9 ­µ'( 1 à 7 <

��� � � 6 À � � ² � ò l Éb � I n ° 34��!5 6 7 � 8

9 ê �.­�x y �¢ � � ­ö Ö!
 l Ébq ï µ � � ­ U � l

ÉbÚ¢ß 9 : 
å  &¨1íø ! " ­Ðß E F ¯ t � ! Ï Ðê

Í Î l Éb�.�4²�� ù # $ �� 34��!5 6 7 � 8 9 


:;) * > 6 ?@!" ­° ± ^_ ( b�4e���� � � e ÌØ

]=(Ø ] } ° ± { ú ��K O = �� � =¡)�e Ì�.( b<¦ §

b¡¤� � ¹ ³> ��
* ¿ � 6 �� � � �<£ �!" ­@É F

7 å �<¼ ½ %¾ ¡­ � D ! å À ?@¿ À�$34��� � �

o' ( F R % & ² 

(�)�T � SolarCity}~ 

 ³'( 1 à 7 8 9 Ö!µT � SolarCity }~À@­SolarCity À

P T ��ö 3'( 1Ø ]=­¢ 2008%s � :t '( 1 e Ì^_ �

�²³^_ > 6 �­SolarCity Í í'( 1 ' 
øí� ­ñ ( É ) �

4b�.� * È­4e¤j � � . e ��� 
 e ÌT3 å �­�4

eø + > 
� , �å �÷ ?6 � ­ö À¯ � 4eo�. - . ²ß=

( > 6 ® > � § � r / 0 ­� SolarCity � � ¤ � k � � r ö 1 § k

2 ¯ ­É T �
 3 4 5 6 � (Morgan Stanley)}~²SolarCityÜ��

�T �� 7 Ö� ¿ :[ ö ��� �SolarStrong�­½�³T � 124Ô

	 � � � N . e '( 1F 7 e Ì­� � 8 9 33Ô»­, F 7 <V¨

� 300MW­ß�� Ü ¤ � T �1 
 Ö�T �8	 1 
 = ¸ ¡¯ Ø 


� � � � ² 
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 SolarCity , Ö e ³T �� » : ; p é ­E � ( �:; � � ° è T

�� »� < = > »Â � ú � ? @ »²SolarCity ¯ Ø 4e d �^_ A

Ô G H ­° è ¤j � � B �� 
� Ô­ÕÓ 4e¨ G H ¢�   � �

q � 
k�­Û C ^ o� q � o > ^É² 

 SolarCity µq �Z 7 É } 0 
^_ É4ê Í Î 4e�.'( 1

e Ì­ U � � ¯ Ø � D 
¹ º »�k � }~Õ� 
 
¦ § b . - B

C¦ § ­ � D � Ö¦ § b
§ kê �. � d 
'( 1 e Ì�B C�

F ÕT3 E ío'( 1 e Ì²^� É4Ý ��4eø³
¤� M

Y�ë = < F  ê e �²µ³ � � »(North California)�. 3.2kW'

( 1F 7 e Ì
4eÔ?À@­� 4e� > ù � t USD$83­q { ê

�Ô > � � 7 � }~o7 É(USD$125)¨ G µ Ô 33%²Û³ ú � ? @

»(Arizona)­D¢ y M �&7 
7 Éq � � »� H ­� ( à § 
 ô

ý­ c ³ � »
4e�. 3.2kW '( 1F 7 e ÌÇ j � � USD$43

é­q { ê � � 7 � }~o7 É�Ô > Ô¨ G µ 20%²SolarCity �

Ý �4e y M ë = 
¤� ­¯ Ø ¤� 
'( 1 e Ì^� � Ôý &<

� é �Ô > øj � � 
^� É4²@É³� »< ú � ? @ »�.'

( 1 e Ì^ÔÀ 15 %­%^k ì �% ï ± X V ­^É%� »Ô

3.5%ðÛ³ < = > »(Oregon)�.'( 1 e Ìo^Ô|À 10 %­�

%^k�% w � ² 

 ³^Ô I { ?�E­4e¨ G H � SolarCity � � Æ =^_ � Ô


$<����x n ° '( 1 e ÌÕ� k g= J È ! e Ì(¤j�

� É4)²É�4e³^_ �$ K ù e Ì * È­|j � I � SolarCity

° G ^Ô( n ° e Ì)­Õù{ í e Ì - �� 
�. M Y(³^ÔÉ4

w � 
 � � $)­ÕÓ ù'( 1 e Ì^Ôøí� J 	 �� 
4e­ß
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� 4e E F L � SolarCity 
 Ã � ë = ²É�4e G H � I ° G ^

Ô­Èþ j � � � e Ì� á 
�Ç­  j�� � � � 1 É4²ßÉ

4° è 3 � 5 6 � }~Õ� 
 � Ö¦ § b< SolarCity { ´ e /'(

1 e Ì½zo 15%
 E � ¹ º »² U � ­³^_ � Ô�­SolarCity

ù ) 4e¦ Ò ­µ Ò ¦ ß'( 1 e Ì¤Ý � å 4eÔ� £ ' � ¥ Ô

Õ 
 - �  ! ²íc SolarCity}~��4e� o� � � �c d V D

¢m 8² 

m 8�SolarCity}~<�4eo� � � �c d  
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 � �
¯ Ø =) 
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Stanley( ¦ § b) 

4e(l Éb) 7 � }~ 

� �  1. Í í e Ì
 Í
í�  

2. ¤ � ^_ É4 
3. ¦ § }~ § k
M W  

� � , ¹ º  �4'( 1

e Ìø' 	


7 �  

½ ^ 4e

øjo�

� 7 � o

7 x  

� � 1. � N �.�T
3�Ò , ¡Cú

É4 
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§ }~ 

¯ Ø § k h 1 


� �¯ Ø = 
h �
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~ e Ì^_

É4 

� t 4e

øjo�
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 Green Warrior}~
 � M 1 
 8 9 (On-site Energy SystemðOES)

Ó � á 6 � o'( 1F 7 d + � ]4�� ­ß�� 
 p ¹ À'( 1

e Ìù./³4e¶ (Ü� l É¶ )­É� � N Õ Å ( N 
 ½ ã �O �

� <� 
 7 � 
 K M ¡²³ß�� �­ ] � e Ä o�. M Y¨ \ �
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Green Warrior }~
¨C© ª z­|ß M Yo M E Õ4e�.  !

'( 1 e Ìù¤j � � t Ô Õ o§ k²Green Warrior ùÍ ½ øí


É4­° è 8 9 o e ���.�* ¿ � Ò , <T P ¡²È �7 � n

° Æ Ä (Power Purchase AgreementðPPA) � Ô­OES
4e³ V Ô�

� � ] j � � Ê Green Warrior}~ n ° '( 1 e Ìø' 	 o7 � ­

Û'( 17 � oÉ4À�7 É4�� m �ox y ²É½ Ä �. M Y

Ò� \ � Green Warrior ( É�. OES
ª z­4e�¨ G H g É�

. OES­Û GreenWarriorù¯ Ø Q e^_ Õ� � o d � � § > 6 ² 

 OES 
 ü ý � í+à ­° ± x y �\ R <¨÷ � o * M S V²

OES1å À 
Ð T ³¢q � 
å �­Ú¢ Q eê � ­n ° OESø'

	 
7 � ] j � � � { �7 É
 80%­®  í¨1 U V �.
E �

� � Û � � � 7 É²� _ 9 7 � }~
7 Ép q ­ W 5 § � Å Æ�

Z 7 É� Ï X V v w Ôí 4%~5%
 X r ­òµ B %
E � ê � é ­

OES 
 Q ep �4 _ 9 7 � 
 Q e³ B %�Ô¨µ� � 40%
7

É² 

 Û³\ R � ¥ ­Green Warrior
 OESí � + p ¹ 9 : Y ÀÂ � ­

� PowerWarriorr< SolarAssist²PowerWarrior Ó � 4 À Ð3 Ù (Power 

factor correction)
 9 : ­�� 
À¯ � 7 
 
¨4»­� � 7 
 e

Ì > ? Z [ 
 \ ] ²ß 9 : * 4³�Z
4e�Ô¨ G µ 6%� 20%


7 É­�³ ½ ^ � _ 
 M Y� G 1
 À 1��Å ðÛ³=( 4e

� ¥ ­Ô¨ G µ 10%� 25%
7 É²ßà 9 : o�.� w y ò § ­

Ú¢�Z
4e ] j 30! ` �¨ ~ å ðÛÚ¢=( 4eÛÜ­Green 

Warrior}~j � ´ Y ª z­ª z�� Ý ¯ Ø =( 4eJK 
�.V

<�� ª z¹ Ñ ­° ± �.�½�¨µ G µ 
å �²�Z
4e³
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�.�� Ý Ð ?��½z¨� � å �
¹ Ñ ­®Ý ¯ Ø 4e� 
 �

� 1 
 l a � � oJK ²�Ô PowerWarrior � í�Ô � I SolarAssist


 � I b ­ò � 4eí e /'( à 7 8 9 ­| i � SolarAssist 6 �

ù¨µ G µ 50%
47 V² 

 SolarAssist ¯ Ø þ � _ � À Æ X 
� c 8 9 ­ ° ± À Ð3 Ù

(power factor correction)< 6 ð 7 ¤ [ � X V (power optimization 

circuitry)� ?­¨µ ð d 4e¶ �4
7 � 
\ R ²7 � 
\ R Ú¢

7 [ � 
 ô 7 î ê � � ] � � ­ © Ä 
7 l \ R ¨µ e 7 [ � 
 f

�� K X <� g 8 9 � h i 
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í � 
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 M � ùÝ � í } Ù ­@É O � � �½ ã Õ

K M ¡²./³ O � � 
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� J + ú x Ç�� � ^k<� � Q e
 � �­®¨µ¯ Ø j k <í
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÷ � Ú &²ß� ­ # 
 O � � ù¨� E Y À7 [ � 
 ô 7 î²

½ ã ./Ó OES 6 ] � 
��]4­° ± ./³�Z
 � }ö � �

Å g� l m Õ � 3¡² ½ ã ./ OES�í� � J ú 
§ ' x Ç��
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 l a < � h }~Ù ¥ & o ¡ � n ²³ 7 � 
 K M e / OESÚ

¢ M E ê � � Ó �à í� 
¦ § ­ M E ³¤4 � � Ô Õ É4
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`�¨�. OES­®¨ o > 7 É�� 
 J � ² 
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 d + � ]4  ° ± . e ³ � p q Q � ­ÐÀ � p q Q � ø

³
 N S \ ] ¬ �E � � q ý ²'( 1 ' ¨µ.³ � p q Q � 
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� J + â­° ± I s N � t u <4\ v ¡­Q � �. OES 8 9 ¤Ç

¨� 4�' 	 
7 ­ d J 
7 �   ¨ � D ã � 7 ä w ¼ h 7 � }
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~² U �à Ú¢ � p q Q � 6 � � 
]4Ó ¨. e ³ O � � <J ò

7 [ � ô 7 î²'( 1 � p q Q � D¢� � x y < $ Ò 
 p © ­�
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e /å �q À � � ­³}Ö C � ¾ e < � ) � O | 
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¨ � � ß � � ­ ] � � e /
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À SolarVentus}~øí­Ðßú û ¯ Ø 
./ � � Õ / � �� �
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ù�F SolarVentus}~³   � e /â
£ � � � ²U � ­SolarVentus

}~ù¨È � ¤ � 8	 1 
 	 ' ¥ ¦ (Renewable Oligation)µ { i ú

û Ú1 
 }~ø 4 Ä 
8	 1 
 F 7 p @� k ² 

 Dµâ?@¨ � ­D¢�.8	 1 
 F 7 e Ìk�q À � � ­È

þ _ 9 
 � I n ° Õ!�� � � ­ Ö ¨� 4^_ ÕD4e¯ Ø M �

o� 6 ê ^ � e Ì�.oÉ4­g=®ù¯ Ø e Ì
 ( ÉT3��

.� J È� Ò , 
 w c É4­µÍ Î 4e e /8	 1 
 8 9 ²g=

¨ � D^ � 8	 1 
 e Ìoøí� ­Õ / � �� ¡� 
 w c o¹ º

Í Î � Ö¦ § b(É � C)Õ1 
 }~B C¦ § ­¤ ^ e Ì n ° ��.

<�F � 8	 1 
 9 : øjo§ k²íc Ecance Wind< SolarVentus

}~:;> 6 <�4e� oc d Ém 10øÆ² 

m 10�Ecance Wind}~< SolarVentus}~��4e� o� � � �

c d  

 Ecance 
Wind(� � =) 

SolarVentus(1 
 � �¯ Ø
=�¦ § b) 

4e(l Éb) 

� �  
¤ � � Û��

� � � 
¹ º  

1. ^ � e Ì
 Í í�  
2. ¤ � 7 � ¢Û
½ Þ  
3. ¤ � ú û ./ � � Õ /
� � �  

( É�4��� � �

' 	 
7 �  

� � ¯ Ø e Ì 
1. � N ¨1� M oª z 
2. � N �.�T3< Ò , ¡
w c É4 

¯ Ø ¨./��� �

� o� M  

�����Ñ R f N O 
 

  



36 

nnnnMMMM� � o � � � � � � � � � � � � � �  ! "� � o � � � � � � � � � � � � � �  ! "� � o � � � � � � � � � � � � � �  ! "� � o � � � � � � � � � � � � � �  ! "  

 � � ¢���!5 6 7 � 8 9 ­��� � � F 7 
:[ > 6 ]�

'( 1 à 7 í � � � Å o � ² â ´ ­� � F 7 � '( 1F 7 � Ó �

4 g $ § 
 ­ ù g $ 
[ 1(� 1) 	 � å ¨Ø ] � # �4
7 1²

Ðß­  �8	 1 
 
* 4� 6 � � ] 
Ð M yz ­¤� 
 � /j

�4 6 7 � o./ � 1�? q J 
F 7 � n ð U � ­� � F 7 �'

( 1F 7 � + ­¢�   e /E × j� 1 k�q À Q ö 
�   ¦ § µ

n ° ®�. e Ì­  à Ð T � � ¦ § � � F 7 ³ü�� � íú þ �

� 
�  `­í V å �� � 
 � Y² 

 ,- ��� � � ' ( � á ' ( } ~ V ­' 1 ô ý­� 10kWµ`


� �¨ 100%g ' ²ñ�� X /%
' ( X Y H �Å Æ­D¢ � �

�$ú þ � � ­� 2010%
 8	 1 
 7 1¢ÛÉ»:[ � ¿ � e �

�� � � 7 � ¢Û? = � Ç ´ ¢Ô?­2011 %�$g= � å µâ


t u À� Y ­�$ ? C e /V f � ²Ðß­��� D M �� 34�

�!5 6 7 � 8 9 o:;> 6 ­®� 4a �� á �� â ] � �¨C

o£ �� � ­ � S � D� � a �¨C
:[ � �­®Â µa � �`

l Éb 6 ð 
£ �> �!" ­µ: � t Ú¢W � l Éb¨Co=(

:;) * � �²³¨¯ Ø l Éb i " o¦ § Ï Ð
> �`­���

ù � � Þ 
B Cg=¥ 
 ¤ n !" ­� ¸ À � t Ú l Éb<g= ø

� × Ë í¦ § Ï Ð<� D � � 
:;� �<£ �> �² 

 ³£ �> �
!" Ö!­��� ù � D2�£ �· ¸ 
� é µ�

V l Éb<g=
¦ § Ï Ð­ø ì 4
¦ § · ¸ � �É` � øÆÜ 

1. ¦ § ¹ º »(Return On InvestmentðROI) 
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 ¦ § ¹ º »· B C��� � � ¦ § ø ¤ � o� � (¢Û 7 � o½

Þ � e /��� � � oå �)Èµ e /��� � � oå �²¦ § ¹ º

»�� ­mÆ¦ § ��� � � ¤ � o� � �d ( w Ú¢¦ Þ oå �)­

� Ë í¦ § Ï Ð²íc ¦ § ¹ º »o}6 É`øÆ² 

 

2.� $Ö¹ º »(Internal Rate of ReturnðIRR) 

 $Ö¹ º »(IRR)Â � GÇ(Net Present ValueðNPV)íc ­$Ö

¹ º »�À   � GÇ¡¢ K EÚ]
�G»² ì 4$Ö¹ º »� ê

ª z¦ § ��� � � E­Ú¢�Z4eê � ­ò$Ö¹ º »ö ¢¨

I > 
 E � ¹ º »(@Ü¨4 � C
 ä v � » � m¨ I > 
¹ º »


³ ¾ )­|mÆ¦ § ��� � � Ë í¦ § Ï Ð²$Ö¹ º »� Úg=


ª z� 6 À­ò$Ö¹ º »ö ¢k � �� 
�G»(�g= % � 


§ kå �)­|ß¦ § Ú¢g=ê � ùí� � ¨O²íc $Ö¹ º »

o}6 É`øÆ² 

 

 ��  mÆ����(��%)?�n�(�n%)oG

kl V² 

3.� � GÇ(Net Present ValueðNPV) 

 � GÇ � Ó ª z¦ § ��� � � ³ � ê �� $
Gkl t V Â

l Þ V­ $ �ù  ! Gkl Vµ½z
�G»�G­ 6 �8 � , a

�
Gkl V�GÇ­�¨ � ? ¦ § ��� � � o¦ § �� 
 � G

Ç²ò � GÇÀÙ ­ � m¦ § ��� � � ³ h Ä 
�G»`Ë í¦
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§ Ï Ð²íc � GÇo� é }6 É`øÆ² 

 

 �� À���¦ Þ ��� � � oå �­Û Àa �o

Gkl V­r� m�G»² 

4. ¼ ½ %¾ � (Payback PeriodðPP) 

 ¼ ½ %¾ mÆ4eÕg=³¦ § ��� � � E­¼ ½ �¦ Þ oå

�øjo�� ­¼ ½ %¾ �ümÆ¦ § ��� � � �< § ¼ ½ ­�

Ë í¦ § Ï Ð² 

 ��� ¯ t 2�,- ¨Co��� � � :;> 6 � �­° ± (1)

� �� ��(2)!�� � �(3)� � �(4)^_ ²³¤� 
:;� �> 6

`­��� ù´ µ4eq � � 
¦ § · ¸ ( v w ¹ º »�¼ ½ %¾ )

¿ Àª p ¸ Á ­8 Â µ� � � g=o¦ § · ¸ !" ­µÃ Ä :;�

�o¨C© ²a à > �!" ø�4
D � À�� 2012%&,- ��

� � � ' ( X Y ov w ./å ��T P å ��%F 7 V¡­µB C

a :;> 6 � �o¦ § !" > � ¡ é ­íc ��� �4
� � D �

<D � � �É
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m 11øÆ­Û2�¤� 
:;> 6 � �o!" |É` ñ ² 



40 

m 11���� �4o� � D � <� � 

D � N ¢  ; �  � Ç � � 

./V (kW) 1 
 

� kW./Û x  (� , � é) 167,000 
2012%W ���� � � ' ( X Y �

� � � v w  

./Û x  (� , � é) 167,000 
 

� kW./%F 7

V 
(kWh£%) 1,500 6m/s �  `ov w %F 7 V 

� � ¤ ¥  (%) 20 
µ8	 1 
 7 � ¢Û � Ô�� ì e

À� � ¤ ¥ ��  

T3É4p @ (%/kW£%) 3 
2012%W ���� � � ' ( X Y �

� v w  

�� � ¢ n É» 
(� , � é/

&) 
7.3562 

�� « ô Ö} Ñ o ç � 101%8	 1


 7 1¢ n É» 

�� � �.å �

(w q ¢Û x ) 
(%) 10 

�� 2012%W ���� � � ' ( X

Y H �­v w �.É4ÀÛ x o 10% 

�����Ñ R f N O 
 

(�)�� �� � 

� �� �À� á ,- ���� � � =( > 6 G ­D�$
� �

� g=ù��� � � � I � Ûh � D =Õ4e²Ú¢�Z
4eÛ

Ü­� á 
 � Û > 6 ® � È � Ô Õ 
 � § � 6 ­4e¢�   � � �

1 k� n ° ®�.� � � ­��% � � � � � 
* ¿ T P É4ðÛ

³½ Þ Ö!­4e¨ � ¦ 8	 1 
 7 1¢Û® ¤ � ½ Þ ­g=| ¤

� � w � � � o½ Þ ²³ß� �`!" 4e¦ § · ¸ ø�4oD �

Ém 12 øÆ­Û� �� �`4ea �(��� e Ä �%��­µ`
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a � �× � )oGkl V<i j Gkl VÉm 13øÆ² 

m 12�� �� ��4oD � <� � 

D � N ¢  ; �  � Ç � � 

½ Ä � » (%) 1.425 
µ� Ú � C+%Ä � v � (�Z)o

� » � m l Éb
§ kå � 

�����Ñ R f N O 
 

m 13�� �� �`4ea �oGkl V!"  

%& a �Gkl  i j Gkl  
0 (167,000) (167,000) 
1 6,024 (160,976) 
2 6,024 (154,951) 
3 6,024 (148,927) 
4 6,024 (142,903) 
5 6,024 (136,879) 
6 6,024 (130,854) 
7 6,024 (124,830) 
8 6,024 (118,806) 
9 6,024 (112,781) 

10 6,024 (106,757) 
11 6,024 (100,733) 
12 6,024 (94,708) 
13 6,024 (88,684) 
14 6,024 (82,660) 
15 6,024 (76,636) 
16 6,024 (70,611) 
17 6,024 (64,587) 
18 6,024 (58,563) 
19 6,024 (52,538) 
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%& a �Gkl  i j Gkl  
20 6,024 (46,514) 

�����Ñ R f N O 
 

 ³� �� �`­4e
¦ § · ¸ � é H �Å Æ­20 %�o¦ §

¹ º »À-17.41%­¦ § � GÇÀ-$61,920­$Ö¹ º »À-2.93%­

Û¼ ½ %¾ |À 27.72 %­4e�Å � í e /��� � � 
¦ § Ï

Ð²��4eoGkl V!" �¨µ � � ­4e n ° ��� � � �

³� Ô�¾ $(20 %)­ùÒ� ¼ ½ �   ¦ Þ oå �­Ó c E $ � í

¦ § ��� � � o¨1© ² 

(#)!�� �  

³ß� � ­̀��� ì e g=ùÈ �÷ � ' \ �   x y µ�?:

; � d � � � 
� ¸ ­®¯ Ø !�� � o=( > 6 Ø 4e G H ­µ

¯ Ø 4eË í¦ § Ï Ð
> �²��� e Ä g=¯ Ø (1)¤ ì 4!�

� � �(2)�Z!�� � �(3)!�� � k��%�p @� � <(4)!�

� � k��%�p @� � ¡2�=( > �­®! q Ú2�> �B C

4e¦ § > � !" ²íc !�� � � �`ø�4
D � Ém 14 ø

Æ­Û4e³a �=( > �
£ �· ¸ !" H �Ém 15øÆ² 

m 14�!�� � � ��4oD � <� � 

D � N ¢  ; �  � Ç � � 

:;� ÷ � å �

p @(g=) 
(%) 30 

ß÷ � op @Ç ¾ �� � � � P �­¤ è �

.É4 

:;�Û x  (é) 121,910 
ß:;� å �À� � x y § ¨ �.É4� ©

�­8 � ¼ �.É4 
!�� � ��  (�) 10  
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D � N ¢  ; �  � Ç � � 

!�� � ¡p �

� p @ 
(%) 3  

!�� � ¡p �

� p @ 
(%) 3  

½ Ä � » (%) 0.33 
�4� Ú � C} Ñ o ä v � » � mÒ� , `

o§ kå � 

�����Ñ R f N O 
 

m 15�!�� � � �`a �=( > �o� � !" H � 

!� � � �

�=( > � 
¤ ì 4!

�� �  
ì 4!�

� �  

!�� � k

��%�p

@� �  

!�� � k

��%�p

@� �  
ROI 13.14% 11.86% 11.81% 11.92% 

NPV -$74,910 -$18,692 -$16,568 -$20,936 

IRR 1.890% 3.123% 3.262% 2.995% 

PP 17 17 17 17 

�����Ñ R f N O 
 

 ³!�� � � �!" 
2�=( > ��­¤I 4e G H Õ �=(

> �­³� á h Ä 
D � � é `­4e
¼ ½ %¾ × j 17%­� 20

%�o¦ § ¹ º » f � ­v w �%Ç ¤? 1%²��³�!�� � �

� � k��%�p @ � � � > �`4e
$Ö¹ º »¨�?

3.262%­ñ��� o � GÇÀ-$16,568­Ú4eê � �¤Ë Ì¦ § Ï

Ð²íc �!�� � �� � k��%�p @� � �> �`4eoG

kl !" Ém 16øÆ² 
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m 16��!�� � �� � k��%�p @� � �> �4ea �Gk

l !"  

%& a �Gkl  i j Gkl  

0 (10,837) (10,837) 
1 (3,785) (14,622) 
2 (4,120) (18,742) 
3 (4,465) (23,207) 
4 (4,820) (28,027) 
5 (5,186) (33,213) 
6 (5,563) (38,776) 
7 (5,951) (44,727) 
8 (6,351) (51,078) 
9 (6,763) (57,840) 
10 7,377 (50,463) 
11 7,377 (43,086) 
12 7,377 (35,709) 
13 7,377 (28,332) 
14 7,377 (20,955) 
15 7,377 (13,578) 
16 7,377 (6,201) 
17 7,377 1,176 
18 7,377 8,553 
19 7,377 15,930 
20 7,377 23,307 

�����Ñ R f N O 
 

(+)� �  

 ³�#�� ��­��� � � Þ g=÷ � Û x ®� 4ó > « ô ÷

� å �
� 6 :;��� � � ­ñ!" H �Å Æ4e
¦ § Ï Ð®
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� í�Å ð d ²Ðß­³� � � �`­��� e Ä g=ùÈ � � ö


÷ x r &µö V:;� � � ­®� E� È � � ö 
ó > « ô � �

÷ � g=
 	 ' å �² U � ­D M ,- X %ê :;34��'( 1

e Ìo« ¬ ­��� �� Þ � C� � o� y­�S 1� � 4e�  

§ k¦ Þ ­ ð d Gkl V<£ �· ¸ ­�4eÚ e /��� � � í

¦ § oÏ Ð²íc � � � �`�4oD � <� �Ém 17øÆ² 

m 17�� � � ��4oD � <� � 

D � N ¢  ; �  � Ç � � 
:;÷ � å �p

@(g=) (%) 50  

6 � � � p » (%) 80 
D M , ´ :[ '( à 7 ­ Æ X � C¯ Ø }

0 � � o� � p » e Ä  
� � �   ��  (%) 10  
� � k��   ¡

p � � p @ 
(%) 3  

� � k��   ¡

p � � p @ 
(%) 3  

Z��   � � k

�%¾  
(%) 1  

½ Ä � » (%) 4.08 
D M , ´ :[ '( à 7 ­ Æ X � C¯ Ø o

} 0 � � � » 

�����Ñ R f N O 
  

 ³ß� ��­��� ì e 4eí(1)�Z � � �(2)� � Z��   �

(3)� � �   k��%�p @� � <(4) � � �   k��%�p @� �

¡2�=( > � G H ­|����� ì e D � ø!" t o=( > �

£ �· ¸ H �Ém 18øÆ² 
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m 18�� � � �`a �=( > �o� � !" H � 

� � � � 

=( > � 
�Z � �  

� � �kZ

��    

� � �   k

��%�p

@� �  

� � �   k

��%�p

@� �  

ROI 23.64% 21.74% 23.18% 24.11% 

NPV $19,090 $19,090 $19,090 $19,090 

IRR 8.6% 9.64% 8.81% 8.40% 

PP 14 14 14 14 

�����Ñ R f N O 
 

 ³� � 
� �`­¤I 4e G H Õ �=( > �­�¦ § o¼ ½ %

¾ × À 14%­20%�o¦ § ¹ º »ÔÀ 21%~25%­Û$Ö¹ º »

|À 8~10%²³%v w ¹ º »Ç íÔ 1.2%�¦ § ¼ ½ %¾ × â � 10

%
� & `­Ú4eÛÜ e /��� � � o¦ § Ï Ðì ª ¤ i ²µ

�� � �   k��%�p @� � �o> �À@­ � > � � D�   �

  � � k�q � o� 6 « O ð d 4e³ ¬ s � e /��� � � o/

%$
Gkl V­®�S ÷ � ¼ ½ %¾ ­ñH �Å Æì j 14% � ¨

¼ ½ ²íc � > ��4ea �Gkl V<i j Gkl VÉm 19 ø

Æ² 

m 19��� � �   k��%�p @� � �> �4ea �Gkl !"  

%& a �Gkl  i j Gkl  

0 (18,370) (18,370) 
1 267  (18,103) 
2 27  (18,076) 
3 (221)  (18,297) 
4 (476)  (18,773) 
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%& a �Gkl  i j Gkl  

5 (738)  (19,511) 
6 (1,009)  (20,520) 
7 (1,288) (21,808) 
8 (1,575) (23,838) 
9 (1,870) (25,253) 
10 (2,175)  (27,428) 
11 8,279 (19,149) 
12 8,279  (1,0870)  
13 8,279 (2,591)  
14 8,279  5,688  
15 8,279  13,966  
16 8,279  22,245  
17 8,279  30,524  
18 8,279  38,803  
19 8,279  47,082  
20 8,279  55,360  

�����Ñ R f N O 
 

(2)^_ > 6  

 ³á +�� ��­��� �!" g=� � Û���� � � h 4e


a �¨1:;� �­�1 � t Ú4eË í¦ § Ï Ð
£ �> ��

?²�� H �Å Æ­¤ � Ó � �� �­÷ x :;® � Þ !�� � �

y­Õ � ö V
:;8 � Þ � � � y­× Ò� ¯ Ø 4e i " o¦ §

Ï Ð²Ðß­��� D M �� 34��!5 6 7 � 8 9 6 � o:;

� 6 ­ � Þ ��348	 1 
 ^_ > 6 ²³^_ e Ì
� ��­4

eù ð DÊg=^_ 
� 6 ^4��� � � ­ � � ^kÛ¤ Í í e

Ì­ñì ¨ � ¦ 8	 1 
 7 1¢Ûµ¼ ½ ^kðg=|Ê4e½ ^
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^k­ñÐ^_ > 6 ` e Ìoøí� ì Àg=­ c g=j � � e Ì

�%
* ¿ T P å �²íc ^_ � �`� é ¦ § · ¸ oD � <� �

Ém 20øÆ² 

m 20�^_ > 6 `�4oD � <� � 

D � N ¢  ; �  � Ç � � 

:;÷ � å �p @(g

=) 
(%) 30 

 

½ Ä � » (%) 0.33 
�4� Ú � C} Ñ o ä v � »

� mÒ� , `o§ kå � 

%^É��  (�) 20  

Z�!�� � %�  (%) 1  

%^É¡p � � p @ (%) 3  

%^É¡p � � p @ (%) 3  

�����Ñ R f N O 
 

 ³^_ � �`­��� ì e g=¯ Ø 4e+�¨Co=( > �­

�� ¯ Ø 4e^k� � � 6 
¤� ­ e Ä 
> �° ± (1)�Z%^>

�(e Ì%^É�% w ¡)�(2)%^k�¡p � � > �<(3)%^k�

¡p � � > �²����� �4oD � � é ­íc 4e³+�=(

> ��o£ �· ¸ !" H �Ém 21øÆ² 

m 21�^_ � �`a �=( > �o� � !" H � 

^_ � � 

=( > � 

�Z%^

> � 

%^¡p

� � > � 

%^¡p

� � > � 

ROI 47.60% 47.13% 48.09% 

NPV $27,190 $20,416 $33,752 
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^_ � � 

=( > � 

�Z%^

> � 

%^¡p

� � > � 

%^¡p

� � > � 

IRR 47.60% 91.17% 25.31% 

PP 3 2 5 

�����Ñ R f N O 
 

 ³^_ � �`­w q ¢á +�� �4e�4� n ° �
� 6 ­4

e¢^_ > 6 � Õ ¤ Í í e Ì­ñ� + ¨ ¤ � ��� � � F 7 7 1

¢Ûo½ Þ ­�Ð e Ìøí� À� � g=­ c 4e�¤j � � � �

� * ¿ T P oå �­  ! Ð T ö r � � þ 4e¢¦ § ��� � � E

o � t ²!" H �Å Æ­¤I ³ ­ �=( > ��­4e
a à £ �

�V· ¸ (° ± ¦ § ¹ º »�� GÇ�$Ö¹ º »<¼ ½ %¾ ) × ö r

ð d ­ò G H �%^k�¡p � � �> �|4eo¼ ½ %¾ Ç j 2

%­�$Ö¹ º » � � 91.17%²íc 4e³ß> ��oa �Gkl
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%& a �Gkl  i j Gkl  
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PP Ò� ¼ ½  Ò� ¼ ½  Ò� ¼ ½  

�����Ñ R f N O 
 

yyyyMMMM/ K z { P | }/ K z { P | }/ K z { P | }/ K z { P | }  

VVVVMMMM/ K z {/ K z {/ K z {/ K z {  

(�)��� :;��!5 6 8	 1 
 e Ìo?@!"  

 ��� V D �� Ú¢:;��'( 1Õ��� � � ¡34��

!5 6 7 � 8 9 o:;) * > 6 ­µ e �Ú¢ l ÉbË íÏ Ðo¨

C=( :;> �­��° ± 4e�8	 1 
 e Ì � � =�1 
 � �

¯ Ø =�8	 1 
 �.=�¦ § Õ � § � r �ú û <7 � }~¡² 

µ^_ > 6 À@­8	 1 
 � �¯ Ø =ù Y À:;) * > 6 
�

¯­�4e ° 4 8	 1 
 e Ì^_ � Ô­® \ � V � 8	 1 
 e Ì

� � =< e Ì�.=­¯ Ø w c � � ¹ 4eð U � ­ù ý ^ � Ö¦

§ bo§ kB Þ �� ­õ ö �� ó > ­®È � � ¦ ú û ¨1¯ Ø 


� � Õ / � �� ¡�� ± Ì ² @ � � ½ Þ ­¯ Ø l Éb � íÏ Ð


^_ � Ô­÷ � 8	 1 
 e Ì
�   B Þ � � ­:;�Z34 l É

b¦ § �4��8	 1 
 ²c ¢�� :;��!5 6 7 � 8 9 oa

� D �b(Stakeholders) � o� � <� �c d V D ÉO 5øÆ² 



52 

 

�����Ñ R f N O 
 

O 5�^_ > 6 `a � D �bc d O 

(#)�,- ��� � � ./0 1!"  

 ��� 
z é � H Ó µ:;' ( à Ë !5 6 7 � á JÀ{ |­�

é ¨./ M N o¥ j � ë ¤ ý &�J + í � µ< � 3e� ¡ î 8 §

�­®� � :;� 6 (�� M N 7 z o� � F 7 � ./V)­z é P �

:;o 6 ö 0 1­ 6 �8µ 6 ö 0 1o 6 �./V­�:;´ � h

ê � Ä a � �`o./p @­®z é :;� ¸ <:;p @²���

ù��� � � ./
� ¸ �� � !Àã ä �< U ä � � ö ³ ­ã ä

�Ö!° è }� Å � Æ � �� � � Jö � ½ ã � U ª � � ��� ª

ä · M N 34�� å æ Ã ç < è ä }p¡­ U ä �|° è � à a �

¤ ¥ <� M ,­� ³ `8Ôq � t ´ µ ./� ¸ �� ­µB CW �

a � ¸ �� 
ü���ý �o��� � � ./0 1!" ²9 �a �

¸ �� o./0 1ÉO 6 øÆ²ü�$�$i j ./<V0 1¢



53 

2015%EÔ¨� 39MW­Û 2020%E./0 1ùå ý � 211MW­

R S 2025% � ¨�?Ô 383MW
./0 1² 

 

�����I � J =í î å=ï ð ñ =ò ó G ���Sd+,-.�4·¸ô

7 � � õ � � ö ÷ �2012 ��-7 ø ù R ú 9 �2012 û 12 ü 11 ý
 

O 6�W � � � � � �. / 0 1 !" 

(+)�, - 3 4 � � � � � �:;) * > 6 !" 

 Àþ ÷ � 3 4 l É b ¦ Þ � � 8	 1 
 
 B Þ ��­° ± T � <

U � × � F R t � � � 
 = ( > 6 µ:;� � !5 6 7 � 8 9 ²µ

U � À@ ­U � 
 � � � � � � � = Evance Wind } ~ ¢ 2011% �

º � 8	 1 
 ¦ § } ~ SolarVentus � ¿ ­¯ Ø � à 6 � 
 � � � �

� � § � � ²� = ( > 6 À D M E ¯ Ø T M e ¦ § } ~ e / � � �

� �­µ C ^ 25%$ ( É � 4 � � � � �ø ' 	 
 7 � ðÛ ¦ § }

~ ¨ ¤ � 8	 1 
Û 7 ½ Þ < ú û ¯ Ø 
 . / � � � / � � � �8

	 1 
 � � ¥ ¦ ¡ ² 

 � � � ¯ t 2 � , - ¨ C o � � � � �:;> 6 � � !"­° ±



54 

(1)� � � � �(2)!�� � �(3) � � �(4) ^ _ ²³ ¤ � 
 :;� � >

6 `­´ µ4 e ¶ 
 ¦ § · ¸ ( v w ¹ º » �¼ ½ %¾ ) ¿ Àª p ¸

Á­³ Â µ� � �g = o ¦ § · ¸ !"­µÃ Ä :;� � ¨ C © ²

> � !"ø � 4 
 a à D � À � � 2012%& , - � � � � �' ( X

Y o v w . / å � � T P å � � %F 7 V ¡ ­µB C a :;> 6 �

� o ¦ § !"> � ¡ é ­µ¯ t Ú 4 e < � � � � �g = ø � × Ë

Ì ¦ § £ � Ï Ðo :;) * > 6 ² 

 � � H � Å Æ ­2 � � � `Ç 4 e È � � %^ É 
 � 6 Ê g = ^

_ � � �­�%^ É � %� ¡ p @ � � o �^ _ > 6 �Ë Ì Í Î 4

e D � 
 £ � Ï Ð(Ém 24)ðß E ­4 e o 20 %¦ § ¹ º » À

46.8%­� G Ç À$15,896­$ Ö ¹ º » À(IRR)À 133.7%²³ ^ _ >

6 `B � Ñ !"� � �g = o ¦ § ¹ º » ­� � H � F G Ò I Ó 20

%¦ § ¹ º » ( Ô À-5.5%) Õ $ Ö ¹ º » ( Ô À-0.78%) × Ò � ¯ Ø g

= Ù Ê ¹ º ­� � i j G k l V o !"ù ¨ F G ­g = � ^ _ � Ô

H ¶ á Ö Ò � ¼ ½ å � ­Å Æ Ú � � �g = Û Ü ® ¤ Ý ¦ Þ ß à :

;> 6 ²í c ³ ^ _ > 6 `4 e < g = ¢ ^ _ �Ô $ o i j G k l

!"ÉO 7 ø Æ ² 



55 

m 24�¤ � :;� � `4 e ¥ ¦ § ¨ C © !" 

� � þ � þ �� A  ` � � ¶ � � � �  q � ö Í � �  

þ � Ë �� Ñ þ � 

��+,-.�z � � � 	


�y z � -.� � \ 
 � �

� O z ] Ö p × �q � � � �

W X � � � �  

20 û` � i � ' �-17.4% 
� 	 � �-$61,920 
« � i � ' �-2.9% 
� Ù û � �28 û 

� ` � � 6  

þ �� �� � � �  

Ö p × � � � � � � *  �

! " -.��y z s # $ � �

� � } � � �¦ � �   � L e

% & # $ ì Ñ 30% 

20 û` � i � ' �11.8% 
� 	 � �-$16,568 
« � i � ' �3.3% 
� Ù û � �17 û 

� ` � � 6  

þ �' � ( �  

Ö p × � � � ß ( � *  �

! " -.��y z s ) � * �

} * � � ¦ � � � + * $ �,

- q � ¨ " �¦ � �   � L e

% & # $ ì Ñ 50% 

20 û` � i � ' �23.2% 
� 	 � �$19,090 
« � i � ' �8.8% 
� Ù û � �14 û 

. +` � � 6  

þ �/ �0 1 � �  

q � � � � û 0 p *  � 2

y z 0 1 -.�( 3 û 0 p É

û 4 K Í Ç 5 � )�y z s Ù

Ú 0 6 �¦ � �   � L e # $

ì Ñ 30%�3 á â ¨ Ý * 7 ~

> å 8  

20 û` � i � ' �46.8% 
� 	 � �$15,896 
« � i � ' �133.7% 
� Ù û � �1 û 

9 ` � � 6  

� � � � �Ñ R f N O 
 

  

O 7�^ _ > 6 `4 e (f) � g = (h)i j G k l V !" 

� � � � �Ñ R f N O 
 



56 

]]]]MMMM| } P ~ �| } P ~ �| } P ~ �| } P ~ �  
 Ð] P Q !5 6 7 � F R 
 Ù ­̀� � � � � �� � 0 � � å ý

[ � � Å � ö ­� · / %ú û Ú ¢ � � � � � �' ( ø M W 
 § 


w y í ¾ `­W � ' ( ì ³ � Y � � â í ø mG ­2011 %t u V ³

P Q Ç Ï ¢ � � �T � < U � M N P Q � 2 ² $ Û ³ a � R � Ú ¢

� � � � � ¯ Ø ú þ � � `­ � ê � d g = ¦ Þ ­� C � � ü ý ¬

n Ö ¸ ²ò W � ' ( Ò � õ ö ó > « ô ÷ �	 ' å � ­� á³ � C

� � o ü ý } Ù ù Ò � Ò � ² 

 W � À� · ª � � 3 ­ Í í 121 í v w � ) � 7~9 } ¹ / º 
 }

I �  ­8 � â � ª ä · M N � 1 § 
Ü w y ô ý ­� � � � � �

� � ³ 2025% ½ z ù í 383MW 
 . / 0 1 ­ò ¨ £ Ú ¤ � 
 � ¸

� � B C :;­ù ¨ ö r � [ W � � � � � � �$ j � � ­B Û �

� $ g = õ ö 	 ' ó > ÷ �	 ' å � ­ û � � C ü ý � ² $ Û ³ G

 `­� � H � Å Æ � Z 
 � Û > 6 Ò � ¯ Ø 4 e ô !
 ¦ § Ï

Ð­{ Ð³ ¢ e / å � (° ± * ¿ T P å � )f � ­�ú û ¯ Ø o 8	

1 
 7 1 ¢ n É » f �­ n ° � � � � �
 4 e ï µ� 4 7 1 ¢ Û


 ½ Þ » v e / � � �
 å � ­Ú 4 e ê � � í ¦ Þ 
 Ï Ð²Ðß ­

� � � � Þ � � :;3 4 � � 8	 1 
 
 ^ _ > � ­�S 1 � D ÷

� 4 e 
 B Þ �� < !5 e / 
 å � � � � 4 e ¦ § 
 ¨ C © ²!

"H � F G ß > � ù ö r ¯ � 4 e o £ � ¦ § Ï Ð­a à ¦ § · ¸

w q ¢ n ° > � × q ð ­ñ D ¢ g = � � o å � � � ­�W � � �

áÀ ´ Ö � ¯ Ø Í í 8	 1 
e Ì o Ë Ì ­ Í í e Ì 
 Ï Ð¤ i ­

g = Ç ¼ 4 e ^ _ e Ì o ^ k ® Ò � ¼ ½ � 	 ' < � Y å � ­Å Æ



57 

g = ³ ú û ò � ¯ Ø � ½ Ë Ì ² @ á­| ù ¤ . ¦ Þ ^ _ > 6 o :

;² 

 W � � � � � �' ( Ö � ¢ ¾ ¿ �­' ( Ö � � « ô ó > ­ì 1

2 ú û ¢ � $ � � :[   � h ¹ ' ( À P 
 F R $ � ­� í � � �

Õ Â � ú þ o Æ � ²J K ú û ¯ Ø � � � � � w � ¢ � � ' ( à 7

:[   �o } 0 ú þ ­° ± } 0 
 8	 1 
 ¢ n É » �. / � � �

� Ó Ë Ì â � F 7 ­ ± Ì U ª Õ ä · M N ¡ � § 
I J 
 0 ³ 4 e

n ° e / � � � � �ð Ü Õ Ó y Ä e / � � � � � �
 / � � � �

y�¯ Ø 8	 1 
e Ì Õ F 7 � Ä ¡ ­¯ � g = Í í e Ì 
 Ï Ð­

� 8	 1 
 ^ _ � µ:[ ² Á � $ � � å À :;�­' ( ù ¨ � D

« ô ó > ÷ � å � ­ I E ú û Å Ë ù ¨ ï Ñ : � ²� � H � Å Æ ­

ò µ� � � � 4 o D � � é ­ú û ò ¨ ³ :;
   �¯ Ø 30% 
 .

/ � � Õ / � � � ­| ³ ^ _ � � 
 %^ ¡ p � � > � � ­g = 


¼ ½ %¾ ù ÷ � 9 %­$ Ö ¹ º » À 10.7%­� 20 %�¹ º » À

90.3%­Å Æ g = ù . - ¦ Þ � � � � �^ _ > 6 
 :;( ³ ß � &

`­l É b 
 ¼ ½ %¾ À 2%­$ Ö ¹ º » À 91.2%­� 20%�


¦ § ¹ º » À 47.1%­£ � · ¸ Å Æ ß > 6 Ú l É b � Ë í ¦ § Ï

Ð)² 

 



58 

����MMMMy � I �y � I �y � I �y � I �  

[1] AWEA, “ AWEA Small Wind Turbine Global Market Study: 2009” , 

2010. 

[2] Â ª Ã ­� � Ã � Å ( Æ Ý � 1 e Ì !Ý ­“ 2009%� � � � �

� F 7 ' ( F R �  ”­ � 2 I � � � â · �� C � 1 � $ Ý ­

2010% 4 > 28 ¬² 

[3] Renewable UK, Small Wind Systems UK Market Report, 2011. 

[4] Globaldata, Small Wind Turbines (less than 100kW) - Global 

Market Size, Analysis by Power Range, Regulations and 

Competitive Landscape to 2020, 2011. 

[5] , - « ô � � W ­Å ( 9 : � � W À Ä o �� � � � � �' ( F

R þ � � � � � �� Å ¹ Ñ ­2011% 11 >² 

[6] , - « ô � � W ­« ô Ö ¸ Á 5 ¬ � À Ä o �� C � � � � �¸

Á¬ ¦ 9 : � ¿ � � �� Å ¹ Ñ ­2011% 12 >² 

[7] AWEA, 2011 U.S. Small Wind Turbine Market Report, 2012. 

[8] Renewable UK, Small Wind Systems UK Market Report, 2012. 

[9] Â ª Ã ­2010 %� � � � � � � F 7 C ( F R ¹ Ñ ­CWEEA, 

2012. 

[10] � T 0 �Æ Ç T �È m É �f Ê ª ­, - F R � � � � �o � �

0 1 � :[ þ � ª z ­2012 , - � 1 ¾ : � $ Ý ­2012% 12 >

19 ¬² 

[11] � T 0 �f Ê ª ­� « ô � n !", - � � �' ( :[ þ � ­*

« ô ­� 21�­2011% 5 >² 

[12] NREL, Solar Leasing for Residential PV Systems, 2009. 

 


