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2YHUYLHZ�

2YHU� WKH�SDVW�GHFDGH�� WKH�HQHUJ\� ODQGVFDSH� LQ�(XURSH�HVSHFLDOO\� LQ�*HUPDQ\�VWDUWHG� WR�FKDQJH��7KH� LVVXH�ZDV� WR�
VLJQLILFDQWO\� UHGXFH� &2��HPLVVLRQV�� WR� VXEVWLWXWH� IRVVLO� IRU� UHQHZDEOH� HQHUJ\� DQG� WR� LQFUHDVH� WKH� HIILFLHQF\� RI�
HOHFWULFLW\� JHQHUDWLRQ�� &RQQHFWHG� WR� WKDW�� PDQ\� LQYHVWPHQWV� ZHUH� WDNHQ� WR� SULPDULO\� EXLOG� SODQWV� IRU� UHQHZDEOH�
HQHUJ\�JHQHUDWLRQ��HVSHFLDOO\�IRU�ZLQG��SKRWRYROWDLF�DQG�ELRPDVV�DSSOLFDWLRQV��5HJDUGLQJ�WKLV��WKH�SUHVHQWDWLRQ�ZLOO�
KLJKOLJKW� WKH�*HUPDQ�HOHFWULFLW\�PDUNHW�ZLWK�D�IRFXV�RQ�WKH�WHFKQLFDO�LPSOHPHQWDWLRQ�RI�UHQHZDEOH�HQHUJLHV�DV�DQ�
H[DPSOH�IRU�(XURSH��

0HWKRGV�

,Q�JHQHUDO��HOHFWULFLW\�LQ�(XURSH�LV�PRVWO\�SURGXFHG�XVLQJ�FRDO��JDV�DQG�QXFOHDU�UHVRXUFHV��5HQHZDEOH�JHQHUDWLRQ�
LV�GLIIHUHQW�LQ�HYHU\�VLQJOH�(8�6WDWH��6SDLQ��IRU�H[DPSOH��GXH�WR�WKHLU�KLJK�VRODU�UDGLDWLRQ�DQG�D�KLJK�SURSRUWLRQ�RI�
GLUHFW�UDGLDWLRQ��IRFXVVHV�RQ�WKH�GHYHORSPHQW�RI�FRQFHQWUDWLQJ�VRODU�SRZHU��&63���VRODU�IDUP�DQG�VRODU�WRZHU�SRZHU�
SODQWV��DQG�*UHHFH�LV�DOVR�JRLQJ�LQ�GLUHFWLRQ�RI�VRODU�HQHUJ\�XVH��*UHDW�%ULWDLQ�LQVWHDG�KDV�PDGH�ODUJH�LQYHVWPHQWV�LQ�
ZLQG� HQHUJ\� RQ�� DQG� RIIVKRUH�� $XVWULD� XVHV� GXH� WR� LWV� WRSRJUDSK\� D� ODUJH� DPRXQW� RI� K\GURHOHFWULF� SRZHU�� ,Q�
*HUPDQ\��HOHFWULFLW\�LV�PDLQO\�JHQHUDWHG�XVLQJ�FRDO��JDV�DQG�QXFOHDU��+RZHYHU��WKH�VXEVLGLHV�DQG�WKH�SURGXFWLRQ�RI�
*HUPDQ\¶V�KDUG�FRDO�PLQLQJ�ZLOO�HQG�LQ������DQG�D�QXFOHDU�SKDVH�RXW�ZLOO�EH�FDUULHG�RXW�E\�WKH�HQG�RI�������)RU�
WKLV� UHDVRQV�� *HUPDQ\¶V� JRYHUQPHQW� XQGHUWDNHV� PXOWLSOH� DFWV� WR� UHVWUXFWXUH� WKH� HQHUJ\� V\VWHP� �VR�FDOOHG�
³(QHUJLHZHQGH´�� ZLWK� D� VSHFLDO� IRFXV� RQ� WKH� LPSOHPHQWDWLRQ� RI� ZLQG� DQG� VRODU� HQHUJLHV�� 7KH� REMHFWLYH� RI� WKLV�
SUHVHQWDWLRQ� LV� WR� EULHIO\� LQIRUP� DERXW� WKH�PRVW� LPSRUWDQW� GHYHORSPHQWV� LQ� UHQHZDEOH� HQHUJ\�GHSOR\PHQW�ZLWK� D�
IRFXV�RQ�VRODU�DQG�ZLQG�LQ�(XURSH�DQG�HVSHFLDOO\�LQ�*HUPDQ\��

5HVXOWV�

)RU�WKH�LPSOHPHQWDWLRQ�RI�UHQHZDEOHV��WKH�*HUPDQ�JRYHUQPHQW�VWDUWHG�WKH�UHQHZDEOH�HQHUJ\�DFW�LQ�������IROORZHG�
E\�PDQ\�DPHQGPHQWV��,Q�������*HUPDQ\�UHOHDVHG�WDUJHWV�IRU�&2��UHGXFWLRQ�RI������XQWLO������DQG������XQWLO������
UHODWHG�WR�WKH�YDOXHV�RI�������$GGLWLRQDOO\��WKH�JRDOV�IRU�LPSOHPHQWLQJ�UHQHZDEOHV�LQWR�HOHFWULFLW\�JHQHUDWLRQ�ZHUH�
GHILQHG�������XQWLO������DQG������XQWLO������>�@�
%HVLGHV� ELRPDVV�� *HUPDQ\� XWLOL]HV� SKRWRYROWDLF� FHOOV� ZKRVH� LQVWDOOHG� FDSDFLW\� KDV� EHHQ� ULVLQJ� LQ� WKH� ODVW� \HDUV��
WRWDOOLQJ�DERXW����*:�LQ�������7KH�ZRUOGZLGH�LQVWDOOHG�FDSDFLW\�IRU�SKRWRYROWDLFV�ZDV�DURXQG�����*:�LQ�������
'XH�WR�KLJK�ZLQG�SRWHQWLDO�DW�*HUPDQ\¶V�FRDVWOLQH��ZLQG�HQHUJ\�VKRXOG�SOD\�D�GHFLVLYH�UROH��7KHUHIRUH��*HUPDQ\¶V�
JRYHUQPHQW�SODQV�WR�LQVWDOO�DURXQG�����*:�RI�RIIVKRUH�ZLQG�SDUNV�XQWLO������DQG����*:�XQWLO�������%\�WKH�HQG�RI�
WKH�\HDU�������WKH�ZLQG�SRZHU�LQVWDOOHG�FDSDFLW\�LQ�*HUPDQ\�IRU�RIIVKRUH�ZDV�DURXQG���*:�DQG�IRU�RQVKRUH�DURXQG�
���*:�>�@��
5HQHZDEOH� HQHUJ\� VRXUFHV� LQ�*HUPDQ\�DFFRXQWHG� LQ������ IRU� DQ� DOO�WLPH� UHFRUG�RI� DERXW������RI� WKH�HOHFWULFLW\�
JHQHUDWLRQ��7KH�SHUFHQW�VKDUH�RI�ZLQG�HQHUJ\�LQ�WRWDO�UHQHZDEOH�HOHFWULFLW\�JHQHUDWLRQ�LQ������ZDV�������WKHUH�RI�
ELRPDVV�ZDV������SKRWRYROWDLF�FHOOV������K\GURHOHFWULF�SRZHU�����DQG�PXQLFLSDO�ZDVWH��DOVR�FRXQWHG�DV�UHQHZDEOH�
HQHUJ\��ZDV�������

&RQFOXVLRQV�

7KH� KLJK� IOXFWXDWLQJ� SRZHU� JHQHUDWLRQ� E\� ZLQG� DQG� SKRWRYROWDLF� SRZHU� SODQWV� LQ� *HUPDQ\� UHVXOW� LQ� HVVHQWLDO�
DGGLWLRQDO�H[SDQVLRQ�LQ�WKH�HOHFWULFLW\�JULG�±�HVSHFLDOO\�LQ�QRUWK�WR�VRXWK�GLUHFWLRQ��GXH�WR�WKH�LQVWDOOHG�ZLQG�FDSDFLW\�
LQ� WKH� QRUWK� DQG� WKH�PLVVLQJ� FDSDFLWLHV� RI� GHFRPPLVVLRQHG� QXFOHDU� SRZHU� SODQWV� LQ� WKH� VRXWK�� 7R� NHHS� WKH� KLJK�
VHFXULW\�RI�HOHFWULFLW\�VXSSO\�LQ�*HUPDQ\��DERXW�������NP�KLJK�YROWDJH�JULG�VKRXOG�EH�QHZO\�EXLOG�XQWLO�������'XH�
WR�WKH�IDFW�WKDW�ZLQG�DQG�VRODU�HQHUJ\�VXSSO\�IOXFWXDWHV��WKHUH�LV�D�QHHG�IRU�HQHUJ\�VWRUDJHV�RU�EDFN�XS�FDSDFLW\�WR�
EULGJH� WLPHV�ZKHUH�ZLQG�DQG�VRODU� UHVRXUFHV�DUH�QRW�DYDLODEOH��8QWLO�QRZ�WKH� LQVWDOOHG�FDSDFLW\�RI�VWRUDJHV�LV�QRW�
HQRXJK��WKHUHIRUH�IRVVLO�SRZHU�SODQWV�KDYH�WR�EH�XVHG�DV�EDFN�XS��)RU�H[DPSOH�WKH�*HUPDQ�JRYHUQPHQW�IRUHVHHV�WKH�
XVH�RI�DYDLODEOH�/LJQLWH�3RZHU�3ODQWV�DV�UHVHUYH�FDSDFLW\��7KLV�LGHD�LV�XQGHU�VWURQJ�GLVFXVVLRQ�DQG�LW�LV�H[SHFWHG�WKH�
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IXUWKHU�LQWURGXFWLRQ�RI�EDWWHU\�WHFKQRORJLHV��,Q�RUGHU�WR�GHYHORS�UHQHZDEOH�HQHUJLHV�LQ�(XURSH�WR�LWV�IXOO�SRWHQWLDO��LW�
LV�QHFHVVDU\�WKDW�WKH�(8�6WDWHV�IXUWKHU�LQWHJUDWH�WKHLU�HQHUJ\�V\VWHPV�E\�PHDQV�RI�JULG�H[SDQVLRQ�DQG�FRRUGLQDWHG�
VXSSRUW�VFKHPHV��

5HIHUHQFHV�

>�@� %XQGHVPLQLVWHULXP� I�U� :LUWVFKDIW� XQG� 7HFKQRORJLH�� %XQGHVPLQLVWHULXP� I�U� 8PZHOW�� 1DWXUVFKXW]� XQG�
5HDNWRUVLFKHUKHLW��(QHUJLHNRQ]HSW�I�U�HLQH�XPZHOWVFKRQHQGH��]XYHUOlVVLJH�XQG�EH]DKOEDUH�(QHUJLHYHUVRUJXQJ��
%0:L�XQG�%08�gIIHQWOLFKNHLWVDUEHLW��%HUOLQ��������

>�@� +(50$11�-26()�:$*1(5�� -<257,0$<�0$7+85�� Introduction to Wind Energy Systems – Basics, Technology 
and Operation���UG�HGLWLRQ��6SULQJHU�9HUODJ�+HLGHOEHUJ��1HZ�<RUN��/RQGRQ�������,6%1���������
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)XUWKHU�SXEOLFDWLRQV�
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